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ALGEBRA & ADVANCED 
MATH 


BASIC 

LAW 

OF 

NATURAL 

NUMBERS 


Lei a, h, and c be .my number. 

1 ! ,3 w of c to 3 u re fa r .idd i t i an; 

a + £i 

2 Com nut Ui live law for addition; 

fj -f- h = b + if 

3. As sod Li t i ve I a vv for a dditi on; 

d + (ft + c) = (ft + f.rj + . 

4 Law of dosiiru for multiplication: 
rr x b 

? Commulalive law for multiplication 
ti * f* = Jj * fT 

6 A as op la H ve la vv to r tnu 1 li pi teat inn 

jjf/v) - (iibjf 
7. Distributive Law 
n{b -i- ef - + wc 


BASIC 
LAWS OF 
EQUALITY 


1. Reflexive property 

s 53 

2. Symmetric property 

If .i - d Lben I' w 

3. ! rand live properly 

If a = fi and b = c then ii - c. That is, things 
equal to “he same tiling ^K 1 equal to each other. 

4. [f rr - r and c = d. 'hen a 1) + that is, St 
equals Lire added to equal a, the results are equal 

5. If it -'f- and - fi, then nc = bd. That is, if equals 
ape multiplied to equ u Is, the res u Its a re cqu n I 
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INEQUALITY A $Ja.lefiieiit that pnu quahtitj is greater ihiin nr less 
than another qti.intih 


Theorems 

on 

Inequalities 


Symbols ujJed in Inequality 
ti > h {} is greater than b 

,} < b it is lesn than h 

r? - Ji <i is less than or equal to f' 

ri ■ b a l- greater than or equal to b 

1. I? > b if and only If mT < b 

1 [f a > Q t then -a < il 

3 . If -n < 6 * then a < 0 

4. If a > K t < 0>. then r*c < Ijl- 

5. If n > i\ ■ > d, then [jj ■+ c) > ((? + if) 

6. If a > b. c > d, and jj, E c t d > IJ. then iir > bd 

7 If if > (J, 6 > 0 r rr > h, then — < - 

71 Jl 


OTHER 
IMPORTANT 
PROPERTIES 
IN ALGEBRA 


1. £1 * 0 = 0 

2. If ii ■ k “ then either it ~ or b = 0 or both a and 6 
are zero. 

3 . -= 0 lf >*0 

it 

A. — = undefined 


U 



y. 


LAWS OF 
EXPONENTS 
(INDEX LAW) 


1. ir" - ii - n - ,‘i lii 
I at ittrs) 

2, ir" > n - a" " 


4r (<\- ,r m * 
5. [rfhc]" = it" b" c 




and —— - r i" r 
a "" 

L >. n IJ = 1 

1: i If ir' = (i"', then m = rj 
[provided ji *0) 
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PROPERTIES OF 
RADICALS 


PROPERTIES OF i bg * bAN = log., M - lag „ IV 

LOGARITHM , ^ M = E . r . *> 


6 log,i ! =0 

7 . 11 h>g „ jM = N, then i A - A-J 

8 . if log j M - log N, then M - N 

9. log. ,V1 = In jV3 

l’ = 2.71. (Naperian logarithm) 

10. log n A4 — lug A1 (Common logarithm) 

11. log _ n jV 3 = log M / log n = In M / In n 

12. II log,, v - ji then ,v = an is log, a 

13 . f? J = antiiog,, x 

14. log4250 - Jog : i [lQOO * 4.25) 

- Jog 10110 + Log 4.25 
log l0 4250 =3 + 0.6284-3.6284 

3. the integral part. Is called the character! Mu 
U.6284 r a noit->iL'£\iiivc dvaitut! E'mctioti part* is called 
l"Iiu manlisj-u 


POLYNOMIALS 

Expanding 

Brackets 


By miftliplying ttvo bracket- tugi'Mi■■ vai. It, i mi jo 
one bracket is multiplied by each term ur the other 
bracket- 

[a + f j + r)(d + l 1 ) = in^ + uro +■ bd + V 1 +■ l J + ll' 











fc 
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Factorization Fatten zari on is the opposite proems of expanding 

.brackets The usual process includes changing a long 
expression without any brackets to a shorter 
expression that Includes brackets. 

2a 2 _ 6;c 4 4 = 2(x 2 - 3x + 2) = 2(x - 2)(x - 1) 


Special 

Products 

and 

Factoring 


Division of 
Polynomials 


Suun&'f 


3T 


1. {x + [/)( i -y) =x~-f 

2. (x + $** x 2 + 2xy +■ t r- 

3. (x -if} 2 - x J - Z\y + w- 

4 {x + \/ - i)- - x 2 + }/- + - 2 + 2xtf + Ixz + 2i/z 
3. jO + If “ [x + if){x 2 - x}> ■*■ if 1 } 

6. v- - ip = :,x -y)i.r-+ xy + y : ) 

7 r -1 - (if - (jor=(* 2 - ^)[(^)-+ mitf ) + urn 

= fr + i/)(.t - j/}(^ + .x" if + 1,0} 

Carrying oul the division of polynomials is no 
different, in principle, to numerical division. 
Consider "he following example. 

Divide r> - H) v- - 9 ,v - 20 by x - 4, 

15 v long division 

.v 1 + 4x i + 6 jf +15 remainder 40 

.t - 4 ),r -10x- -9,v- 20 1. .H + r = x 3 

- - 4.t 3 

4-V 5 - IDbr 3 2. 4j£ + x = 4,H 

4iT- \6* 2 

6x- - 9.v 3.6.x a 6* 

■ ’ 6.t- - 24a 

15.x-2D 4.15x + x -15 
- 15.x-60 

remainder 40 

BY SYNTHETIC DIVISION 

\\ rite the coefficients or the term?, supplying zero as 
the coefficient of the missing power of x. 

1 0 HO -9 -20' \± 

4 16 24 60 

1 4 6 15 40 

Hie quotient is." 3 + 4,v 2 + 6 a + 15 remainder 40 
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Consider a function /(xj. If/(l) = G then (x I) is a 
factor of fix). lf.R-3) = 0 then (x + 3} is a factor of/(x). 
Use of factor theorem can produce the factors of an 
expression in a trial \v\ci error manner. 


£iil<ytbk 


Factorize 2x : + 5.t : - a - 6 




Remainder 

Theorem 

B-tittttpfc 




Stfai&ut 

BINOMIAL 

THEOREM 

Properties 


f(xj = 2i-> 4 Sx 1 -x-6 

_fll) = 2(lja.-+5(lf-(l)-6 = 0, 
hence [x - 1) is a factor 
#1) = + Sf-1) ; - (-1) - 6 

hence (a 4 1) is not a factor 
y(2) = 2(2) 3 4 5{^-f2)-h-2a 
hence (.v - 2) is not a factor 
f(-2) ~ 2(-2V ! + - {-2j -6 = 0, 

hence (r + 2) is a \actor 

'1-3/2) = 2(-3/2) ■ + 5i-3/2 f - (-3/2) - 6 - 0 r 
hence 2* + kis'a factor. 


Thus. 2.x 0 4 - x - 6 = [x - l){x + 2)(2d + 3) 

If a poUmaiiiial fix) is divide. I b \/ fx - rj rmffl ;i mtmittdvr 
whit h js fivti of x jV iddniimi the muuiiitifer isf(r)< 

If /T) “ 0 then i.v - r) js a factor of/(j). 

Find the romaindei when ,v l - Hfv 2 - Tv - 20 b divided 
by t - 4. 

rix) = v 1 - 10.x 2 - 9 v - 20 
.v - r = v - 4 
r = 4 

Remainder -;(,4j - F - 10(4)= - 9(4) - $ 

Remainder = 40 

Find it such that x - 3 is a factor at kx - - 6x 2 - Zhv - 12. 

Remainder = f(3) = k{3f - 0f3) 4 2t(3) - 12 - LI 
k= 2 

Expansion of (:J -■ 

1. Ihe number of terms in the expansion n + I. 

2 The first term is n r & the last term is i>". 

3 The exponent of jj descends linearh from to 0, 
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4. Thu exponent of b ascends tinearh f om 0 to u 

5. Thu sum u( the exponents of jt and b in any gf the 
terms Is equal to it, 

h. The coefficient of the second term and the second 
from the last term is jt, 


Pascal's Trihngle Used to determine the coefficients of the terms in a 
binomial expansion. 

(j! + f?) M 1 

(n + by i i 

fcr + b) 1 12 1 

((T+i§ 1 3 3 1 

(c?'+ i?P 14 6-3 1 

j/r +b)* 3 5 10 10 5 1 


r !fl term of 
(a + bf 


t*' term =---- a' 

(t? - r4’t)t(r -1)1 




SofeTil m .-f 


Statin* T £T 


To get the middle term (for oven value of m. 

sqf.r = - 4 1 

2 

Find the 3’ : kern in (he expansion of r.v v + i/)\ 
Using tliL? properties and Pascals triangle: 

(.v- 4 'jj? = ix 2 ) 5 + 5{x 2 ) 4 y + lO^) 1 y 3 

~ * 1-:| t 5a 0 * i/ 4 10** y 3 

Using the formula: 

Pterin = ----o fl ‘ r *' b’ x 

{?T-r+l)!(r-1)1 
r = 3 fj = S 
,i = x 2 b = \j 


15-1 T)!f3 - 1)! 

10 ,d' ir 


fr 1 ) 5 ’* 1 hjt ] 
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Coefficient of Next 
Term 


£ _ (Ccrnffident o I' pfev io us te fm)(e xponen tot x) 
(exponentcjfy) - 1 


Swnfik Expand completely tine expression (v 4 yg. 

Stints* Ely principle, die first term is .v", the second term is 

y.r" \j. The variable part of the third term is .v !l y 2 . 

B(7\ 

The coefficient of the third term is. C] = —— = 28 

1 4 1 

3 rd term - 28 .^y 1 

4 cls term = T* id 1 - 5b *-■ y 1 

2+1 

5 lj * term = - r 1 s,d - 7Q r 1 id 

341 

f.v 4 y)« = 3 C« 4 8 x? i/ + 28 a 1, y 1 + 56 ,¥ 5 y'' + 70 a: 1 y 1 

4 56 .t 1 !/- 1 4 28 x 2 1 /' 4 8 .v y 7 4 y H 

Sum of Coefficient To get the .-an v. L^J" the coefficients in the expansion of 

of Variables ( ax + % + ■■■)'% substitute 1 to each of the variables 

Jby, 

Find the sum of the coefficient of the variables in the 
expansion of (Zv 4 3y - U| !l , 

5*ka« Sum * [2(1} 4 3(1) -1 | s = 4 H = 65,536 

Find the sum of the coefficient of the variables in the 
expansion of (3,v - 5)-' 

S*t*ti**. Koto that the last term in the expansion of (3 .t - 5) G is 

constant and is equal to (-5) |h = 15,625. This value* 
must he subtracted from the result after substituting 
1 for the variable .v. 


Bum of coefficients - [3(1) - 5|'' - r-5) r - -15,561 
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PROPORTION Proportion is a statement of equality between two 
ratios. 

tn the following proportion 

r j fl c 

a'k-cid or - - — 

It d 

fa and c are catted the means 

n and if are called the extremes 

d is the fourth pruportion r] to ft, fa, anti l 

In the ratio a/b, n is called the witpcedetfl and fa is 
called the ^m^uL'nb 

Moan Proportional j h,_. mean proportional to two terms ,t and fa = y'irfa 


Properties of 
Proportion 


1 ! ’ropoi! ion by inversion 

T , c -1 b d 

tf -— then - = — 

b d a c 

2. Proportion by alteration 

It - - - then -=- 

b d c d 

2. Proportion by composition 
rr ft c . jm- fa l + rf 

fa d b d 

-i. Proportion by division 

^ it _ c ^ a —fa _ c- d 

fa it b d 

5. P ru porti on by comp os i t iu n and divis io n 

,. ii c , rr 4 fa c - d 

tt T = - then —- 

fa d a-b c - if 
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For Site quadratic equation Ax 1 ■+■ i'I.v 4- l - 0 

-B+yfi 3 -4AC 

r == -- 

2 A 

where B 2 - 4AC is called the discriminant. 

If B 2 = 4AC the routs arc equal. 

If B 2 > 44 G the roots are real, unequal. 

If B 2 < 4AC the roots are imaginary 


Properties of If the roots of the quadral ic equation A* 3 +■ Bx + C - 0 

are X] and then; 

g 

Sum uf runts, .Ti + .Vi - - — 

A 

C 

Product pf ruote, ,Yj x-i c “ 


PARTIAL 

FRACTION 


Improper 

Fraction 


Proper 

Fraction 


Functions of X that can be expressed in the form 
fa'(v)/Gt 'j, where both Ff.rj and Q(x) are polynomials 
of .v, is known as rational functions. 

A rational function is said to be an improper fraction 
it die degree of P(x) is greater than or equal to the 
degree Of Q(x). 

r , 3x : -2X41 4x z 

Imprioper Fractions; -— —, —--— 

r r 2x +6 3.x r 2 

Improper fractions may be expressed as the sum of a 
polynomial and a proper fraction. 

■; I2.r -13x-9 n t '«L 5 

For example: ---= 3x + 2 +■ --- 

4v~7 4x-7 

A rational function is known as a proper fraction it 
the degree of P(x) Is less than the degree uf Q{x). 

m ... 2x ‘ + 4x - 5 

Proper Fraction - ! * n — 

r 5.C + 6jr-2.t-l 














10 


Part 1 

Algebra and Ad vn need Melh 


Engineering 
Mathematics VoL 1 


Proper fractions such as —- run be expressed as 
2 je - -t.r 

the sum ot partial fruction provided that Lilt? 
denominator will ihcionzc, Consider the following 
examples: 

''§$$$. 2 3 _ x-8 

x ’ 2.v — -S *(2 j-4) a{-2x-4) 

If we reverse the process: 

r a = 2 3 

x(2x - 4) .t " 2_r-4 

11 1 us., the fraction — 1 —-* - cun be expressed or 
:v(2i-4) 

2 3 

resolved into partial fractions — - --. 

x 2x-4 

Method Of The method of resolving to partial fraction is more 

Resolving Proper easily understood from the following examples; 

Fraction Into 

Partial Fraction ^ ^ +, ^ 

(a-1J(x 4 2) x-1 x + 2 

3jr -T- 2x -I-1 _ A f B C 

(* -]f x-I u - hr (r-1? 

3 x - 5 A Bx+C 

(-T,- — 1>( V J - V - 1 ) C .1-1 .T 2 4.T-I-1 

+ Dx + E 
(x- +X+1) 1 

3.1 -2 A B Cx t D 

{*- l) : 0‘ J *"]) t- 1 U'~l) 7 .* Z H Vi-l 

Hie fallowing arc the different cases of fractions that 
can be resolved into partial fraction 

Factors of the denominator all linear, none repeated 

3-t ? i 32 t -51 = _B_ + _C_ 

(x- E )(.v - 1){X + 3) “ x - J x- 2 #4-3 . 

3x- - 32*- - 51 = A{x - 2}{.r + 31 * B[r - l)(v *■ 3) 
*C(.v-l)(.v-2) 


Case I 
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This equation is an identity; hence it is true lor any 
value ut x 

To solve for A, set x = 1; A - 4 
To salve for B, set .v ■ 2, B = 5 
To solve for C, set .r = -3; C - -b 


Case tl Factors of ihu denominator ail linear, some repealed, 

AX 2 t7.Tf8_A_ L B + C D 
X x*2 (X-H2) 2 

4.V’ + 7x + S - A{x -r 2J- 1 + 1:1 a (.l + 2)- +■ Cv(.v + 2) + D.\ 

Expand and equate the coefficients of like powers Id 
solve far A, B, C, and D 


Case flf Some factors of the denominator quadratic, none 

repeated 

.r 1 --rVt4.r -2* + 22 A Bx + C 
{x +1)(r + 4)(.r - 2x + 15) A' + t r : 4 4 
+ P-v -t E 
,v 3 -2x4 5 

A- A - 14a* - 2* + 22 = A(x J + 4) (a- - 2x + 5] 

- (Hx + C}f.T - l)(*a - 2 j + 5) * {Dx - E){x + hi A 4 4) 

Expand and equate the coefficients of like powers to 
solve for A, E r C. P, and E 


Case IV Some factors of the denominator quadratic some 

repeated 

3A 1 - 19.v 3 4 6Qr 91x -64 _ A . B.v + L 
x(? -3.v 4 4) 2 ,v (t 1 - 3x + 4) 

P.tiE 1 
(,V 3 -3.V4 4J j 


3x* - i L J.v 5 + m- - 91 x+ 64 - A{x 2 -3.V + 4)’ 

+■ (B;v + C}.v(A - 3x + 4) + (0* + £)a 

Expand and equate li e coefficients of like powers to 
solve for A. E, C 0, and E 


Partial fractions are often used lu help simplify a 
separate problem such l^oiig involving integration. 
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' : -dx = | — Jx + ~-dx 
j2x l +$x-$ )2x-l *+3 


VARIATION 


A mathematical function that relates the values of 
Dne variable to those of niher variables 


Direct Variation 


If 1 is directly proportional to y, then, 
.v *- ij or ,v - hf 
k = constant of proportionality 


Inverse Variation If i is inversely proportional toy, then, 

1 k 

x. nc — or x “ — 

y y 


Joint Variation 


U x is directly proportional to y and Inversely 
proportional to the square-of z, theft, 


V i* / 
X ec -i- or J- = k-~- 

V z i 


ARITHMETIC 

PROGRESSION 

A.P. 


A sequence of numbers in which tbe difference 1 of 
any two adjacent terms is constant, 

Ex. 4, 7,10, 13, lb,... (common difference - 3) 

Elements: 

Nj - tirst term 
i].i = ntli term 
j - any term before rr„ 

:/ = CD mm on difference 

ti = Uj - fli = fl# - a- = a? - n (w etc, 

5 = sum of all the terms 


rTterm of A.P. 


ft,, = fli + (n -1) d 

or = )]„■> (j? - nt)d 


Sum of n terms 
of A.P, 


~(‘h +o 

< }r $ = “-[ “ J] ! -[/T- 1)W j 
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GEOMETRIC A sequence of runnber s in which the ratio of any lwo 

PROGRES SION adjacent terms is constant. 

G.P. 

Ex. 2, 6, IS, .“4, ... (common ratio, j- - 3) 


/T term of G.P. 


a„ or = fl lir r 

Common ratio, r - — s= — - ... 

fli a. 


Sum of n terms 
of G.P, 


S whppfrl 

r-1 

S = ^ Fi „l an ,<l 


Sum of Infinite 
Geometric 
Progression 
(LG.P.) 


Fora geometric progression where - I < i cl and n = 
* "infinity": 

Sum of j.G.P = 


HARMONIC 

PROGRESSION 

Sitiitca* 


A sequence of numbers in which their reciprocals 
forms an Arithmetic Progression 

Find the I2 |J| term of the series b, 3, 2. 

Their reciprocals ate: 1/6, 1/3; % which forms an 
A.P. with a common difference J of 1/6. 

tn A.P. the 12' 1 term is: 

flu = 1/6 + (12-1)(1/6) =* 2 

Therefore, in 11.! 1 , the 12'' term is Vi 


WORK 

PROBLEM 




Rate = -— ————- 

time to finish the work 

Work done = Rate ■ time 

If A can do a job in -I hours and F can do I he same job 
in & hours, working together from start [aj what part 
of the job have they done in 2 hours, and (fr) how 
many hours can they finish the job? 











i Part 1 Engineering 

Algebra und Advanced Math Mathematics VoL X 


Rate of A - V, 

Rate of B = 1/B 

Work done in 2 hours: 

■'i(2) + (VB)(2) = 3/< 

This means or 75‘hi of the work was done. 


Time tu- finish the job; 

\ ii + - 1 (one complete job) 

( - 2,667 hours 

Work problem with 
n persons with the 
same rate doing 
the job 

Prirtdpt?: 

* If 0 persons can do a Job m 6 days, the number 
of man-days tu finish (he fob is 8(6) = 4S man- 
days 

* Thus, if 12 persons will do the job, if will take 
them 48/12 - 4 days to finish it, 


A job could he done by eleven workers in 15 days. 

Five workers started" the job. They were reinforced 
with four more workers a5 the beginning of the 61 h 
day, Find the total number nf days it will take them 
to finish the job. 


Let i - number of days the four workers has to work 
with the five workers Jo finish the job. 

Number of man-days 

to finish the job = 11(15} - 165 man-days 

Five workers star led the job for 5 days and (5 + 4) 
workers continued the job at the beginning of the 6th 
day for t days until completion 

5(5) + (5 + 4)/ - 165; t - 15,56 

Total number of days = 15.56 -f-5 ■ 20.56 days 

PRINCIPLES 
fN AGE 
PROBLEMS 

L_ 

1 he difference of the ages of two persons is constant, 

il v is the age of peter now: 

H is age 5 years ago is x - 5 

His age 7 years hence i? a ■+ 7, 
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PRINCIPLES For a three-digit number 

IN DIGIT Let; h m hundred's digit 

PROBLEMS t- tin's digit 

» » unit s digit 

The number is; IQCVr + 10J +■ u 

The reversed number is: EUOu - 10/ ■+h 

The sum of the digits is: U + t + u 


PRINCIPLES Lett be the first number find 1 / be the second number 

IN NUMBER First number Is twice the other: t z 2\/ 

PROBLEMS First number is five (5) mure than thrice die other: 

X = 3 }f + 5 

First number is six [6) less than one half of the other: 

* a if/- 2 - b 

The sum of (heir square = ,v : +■ }p 
Thu cube of their difference = [ > - l/) ;i 

CLOCK If the minute hand moves n distance of v, the hour 

PROBLEM hand moves j/12. 

If the second hand move a distance x, the minute- 
hand moves xf 60 and (ho hour hand moves x/720. 

In 1Z hours, the minute-hand and the hour-hand of 
the lock overlap each other for 11 times [not 12 
Limes) So in one day. they vvil I be together for 22 
times. 

Each five-minute mark is subtends an angle of 3(F 
from the center of the clock. 




How many minutes after 2 o'clock will the hands of 
the dock be perpendicular for the first time? 
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r-10 + .v/12 + l5 
.t = 27.273 in in 


MIXTURE 

PROBLEM 


How mgnv grama of gold must be? added with 500 
grams l >i fin alloy con Mining 3Q% go id and 70% 
f- i]ver in Order to produce mother alloy analyzing 
40% gold and 6(1% silver? 


500(30$)+ , T (ltK)!&)« 
(40%) 

1500 + m = 200 f. lx 
v = 83.33 grams 


MOTION 
PROBLEM 
(Uniform Pdotion 
Constant Speed) 


where S = distance, t = time, f - speed 

11 -t = speed of airplane (or boat) in still air (or still 
ivnlei.i arid y = speed ul wind (or water current) in 
the same direction then the speed of, the airplane (or 
h-Ml) with the wind (or current) is * + y and its speed 
against the wind (current) is v - v 
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Airplane Traveling 
with the Wind 


Airplane Traveling 
against the Wind 


PERMUTATION Permutation refers to an arrangement of objects in a 
definite order. 

f'he permutation or n different things taken rat a 
lime is: 

j-ji 

P(>d r) --- and P(w, nj = u' 

(u-r)E 

Note; 0! - 1 

How many permutations can be made out of the 
letters in the word DEEGO taken 3 at a time? 

H = 5; r = 3 

5(5,3) ■= -60w»ys 

Permutation of n The permutation of n things of which ;/ arc alike, r 
Objects With some are alike, and so on is: 
objects identical rJ | 

P =- 

(/!r[„ r 


Permutation of rr 
different things 
taken r at a time 






nesurtant speed = n +■ y 



Speed = « Wind = y 


Resultant speed = * - y 



un i C=d 

SpMd = n Wind '■ y 




How many permutations can be made nut of the 
letters in the word C] I L L.ES A N I A 7 
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= 10; ( 2-1, 2-L r 2-A ) 

IQ] 

p - = 453 ^°° wa -V & 


Permutation of n 
Things in a Circle 
(Cyclical 
Permutation) 


The permutation of n different objects In a circle Is: 

f ={«-!)! 


COMBINATION Combination refers to a collection of objects without 
regard to Sequence nr order in which they were 
chosen. 


Combination of n 
things Liken r at a 
time 


The combination of >; things taken - at a time Is: 


m 0 = 


P(mr) _ ff\ 
r\ ”(j!-r)E?'] 


and CQj, i\) ■- I 




How many ways can you draw 3 QUEENs and 2 
KINGs from a deck of 52 cards? 


A deck of 52 cards has 4 QUEEMs and 4 KINGs, 
thus: 

C = C{4, 3) *■ C[4 f 2) = 24 ways 


Combination of n I lie combination of a object taken one, two three, 

things taken 1, 2, n at a time is: 

3,... n at Jtinte 


£Tt^(c How many ways can you invite any one or more of 

vour five friends to your birthday party? 

Sextant In |liis Case, EL was not specified if how many of your 

Jriend ya u will invite at a :iin v . Fitus von in"ay invite 
one. or only two, or only three, or only four, or 
all five of them." 


C = 2 5 - 1 - 31 ways 
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Probability is the like I ill nod that an event will occur 
expressed as the ratio of the number of favorable 
outcomes ir the set of outcomes divided by the total 
number of possible outcomes 


Probability = 


number of favorable way; 
total number of ways 


If an event can happen in Ir ways and can fail in / 
ways, then the probability that the event will happen 




irt 


and the probability that the event will tail is: 

and /r+ ij - I 

For a single question in the board exams, there are 
four choices and only one of which is correct By 
guessing, what is the probability that you will get the 
correct answer? 

The event here is to get the correct answer and them 
are four trials. Out of four trials, the event (correct 
answer) can happen only once, and can fail three 
times. Thus, the probability that the event can 
happen is: 

1 I 
P B ~r^ = 7 


Multiple Events 
Dependent and 
independent Events 


Two or more events are said to be dependent if the 
happening of one affects the probability of the 
happening of the others, and independent if the 
happening of one does not nffeci the probability of 
the happening of the others. 

The probability of happening of two or more 
independent of dependent events is the product of 
their individual probabilities, 

F-ft x.ft X ft 
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Mutually Exclusive Two Or more events nre said to be Mutually 
Events Exclusive If it is impossible for more than one of 

them to happen in ,i single trial. 

1'he probability that some one, two, or more 
mutually exclusive events to happen is the sum of 
their individuaI proba biI i ties. 

P=P 1 + P 3 + P,^ 


A box ton tains 4 blue rftl ps an d 5 red chipy. 
a) If one chip is drawn at random what is the 
probability that il is blue? 

ir) If two chips is drawn at random., what es the 
probability that both are red? 
ff) If two chips are drawn at random, what is the 
probability that one is blue and the other is reel? 

SafiiXw a} Single Event: There are four blue chips out of nine 

chips, 

P “ 4/9 

r’’l Multiple Events: The events (getting red) are to 
occur twice. 

First draw red: There are five red chips out of 
nine chips. 

Pi =5/9 

Second draw red: There are now only four chips 
out of eight chips: 

Pi = 4/8 = Vs 

Tli us; 

P = Pi x P 2 = (5/9) x 1,1/2) = 15/l.S 

c) Mutually Exclusive: The event hem is to get a red 
and a blue ball in two drawls. This can happen in 
I wo ways: (first draw red and second draw blue) 
and another is (lirst draw blue and second draw 
red), but these uvo cannot happen at the same 
lime; hence they arc mutually exclusive events. 

first draw' RED Second draw BLUE 
Pi - (5/9) x (4/8) = 5/18 
First draw BLUE second draw RED 
P: = (4/9) x (5/8) - 5/18 
Thus; P = l>, + P 2 = (5/18) + (5/18) = JD/1H 
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Repeated Trials The probability that an event can occur exactly r 
times in a trials, is: 

Where p is the probability thal I lie event happen and 
■i is the probability that the event can fall. 

£h There are ten questions in an examination, The 
probability that an examinee will get the correct 
answer is 0.25. What is the probability that he will 
get {n'i exactly 7 r and (fc) at least 7 correct answers? 

Sabahj a) There are 10 questions, n q l.C with p = 0.25 and 

q = 0.75. ‘Hie probability of getting exactly 7 is: 

P[ia?) - C(10,7)[fl.,25) ? (0*75) TI1 - 7 
F| icl-j> = 0*0030 9 ur 405/131072 

ib) "At least seven' 1 means dan he ex act tv 7, Or 8, ur 9, 
nr 10. 

Pill Krai: 7 - P(l. n + PililHI + P|H1'J + '' I 111) 
r,, ■ - C('10, 7)(Cf P 25)W5) 1 ^ 

- G(10, S) (□. 25)^(0. ^ 

+ C(1G, 9)(ll.25}''(D.75)" u '' 

+ a 10, lOJfO.25) 1 (0.75)1 
Pm i,.,,si .- = 0.00309 + 0,000386 - G.QQOlM 
+ 0*000000953 

Pm il'.i:-i p - 0,00351 

The "At least one 11 The probability' that ihe event can happen at Jest 
Condition once :n r: trials is; 

P-l-.Q 

where? Q is the probability tha! the even! will to tally 
fail. 

Svunfit The probability of gelling a credit in each of three 

examinations Is 0.65. 1 Viral is the probability of 

getting at least one credit? 

There are three hials (;? = 3) with p - 0.65 and q = 
0,35. The probability nf getting no credit at all is Q ~ 
(035)(0.35)(0.35) = (11142875. Thus, 

P = 1 - Q = 1 - 0.042875 = 0.957125 
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[n a shooting game, theprobability that Kim, K.uri, 
and Karia can hit the target is 1/3, 1/4, and 1/6, 
respectively What is the probability that tin? target 
win he hit if they nil shoo! at it once? 


SitfU-ia* In this problem, it is not necessary that the three of 

ihurn must hit the target. The target may be hit by 
L my one, or two, or all of ilium Thus the 'al least 
one" condition holds. 


Then; 

P = I _ q » 1 - (i/3)(3/4){5/6) 
P=7f 12 


MATRICES AND matrix is a rectangular collection of variables di 

DETERMINANTS scalars contained within a set of square [ ] or round ( ) 
brackets, j matrix consist of m nows and n columns. 

Classification of Matrices 

Square Matrix A matrix whoso number of rows ir; is equal fo file 

nu mber of columns pi. 

Diagonal Matrix A diagonal matrix is a square matrix will all zero 

Values except tor the >?•. vai le for alt i = /, 

“2 0 O' 

U 3 Q 
0 0 1 

Identity Matrix An identity matrix is a diagonal matrix with all non¬ 

zero entries equal lo 1 

1 0 O' 

0 10 
0 0 I 

Scalar Matrix A scalar matrix is a diagonal matrix with all non-zero 

entries equal to some other constant 

' S 0 lT 
0 a 0 
0 0 8 
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A triangular matrix has zeros in all positions abovE 
or below the diagonal, 


Important Algebraic Operations of Matrices 


1. Equality of 
Matrices 


2. Addition and 
Subtraction of 
Matrices 


Two matrices are equal iJ they haVfl the same 
number of raws and columns and their 
corresponding entries are also equal. 

Addition for sublradion) of two matrices can be 
accomplished by adding (or subtracting) the 
corresponding entries of two matrices which have 
the same shape. 


3. Multiplication of 
Matrices 



1 4 1' 


'3 0 2 ’ 

Ex; Add: 

7 1b 

+ 

2 5 G 


-3 0 4 _ 


1 1 _ 



1+3 

4 + U 

1 + 2' 


-1 

A 

3 " 


7 ■+ 2 

l + 5 

b -+ 6 


9 

6 

12 


-3 + 9 

0 + 1 

4 + 1 


6 

1 

5 


Multiplication of matrix can be done only if the 
number of .columns of the left-hand matrix is equal 
to the number of rows of the right*hand matrix. 
Multiplication is accomplished by multiplying .the 
elements in each right-hand matrix column, adding 
the products, and then placing the sum at the 
intersection point of the involved row and column. 


and B = 


. find A < Ft 


A B = 


A*B - 


| 3 10JL 5 -2j 
2(1)4 3{5} 2{3)^3f-2)| 

3(1) lOfS) 3(3) + 1D{—2) 


17 0 

53 -n 



24 
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4. Division of 
Matrices 


2 

2 1 5 1 , 

1 4 7 

J L 1 

T 3jV _ - 

2 >1 j “jf 


_ "2(2) + 1(4)+ 5(1) 
1(2)4 4(4) - 7(1) 


lx * 3y - 5 
It + 4i/ = ft 

Division of matrices can leu accomplished only by 
muEtipLying the inverse of the denominator matrix, 


Other Operations on a Matrix 


1, The Transpose of 
0 Matrix 


The transpose is an {11 x jrj) matrix formed from the 
original (fit x n) matrix by taking the i' h tow and 
makin.fi >t the r ch column. The diagonal Is unchanged 
in this operation. The transpose oi a matrix is 
indicated as A 1 . 


Exj Determine the transpose of A ~ 


l 2 7 


A'= 6 3 1 

9 4 5 


1 6 9 

2 3 4 
7' 1 5 


2. The Determinant 
of a Matrix 


the determinant D, is a scalar calculated from a square 
matrix. V tie determinant of a matrix is Indicated by 
enclosing the matrix by vertical lines. 


Properties of A It' a matrix has a row or column of zeros, the 

Determinant determinant is zero. 


1 

4 

0 

2 

1 

5 

4 

5 

0 

= a 0 

0 

0 

I 

7 

0 

4 

1 

9 
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ft, ]f a mafrix has two identical rows or columns, the 
determinant is zero. 


1 

2 

5 

3 

3 

6 

4 

6 

1 

= 0 3 

3 

1 

1 

2 

5 

6 

6 

2 


C. Ji a matrix is triangular, I ho determinant is equal 
to the product of the diagonal entries. 

2 D U 

LI J 0 = (2}p}(5) = 3D 

0 ft 5 

D, The value of the determinant is not changed if 
corresponding rows and columns are 
interchanged. 


1 

4 

6 


l 

2 

1 

2 

5 

2 

= 

4 

5 

7 

1 

7 

9 


6 

2 

9 


£. If each of a column or row of a determinant is 
multiplied by the value of the determinant is 
multiplied by m. 


1 4 5 


1 2 2 5 


1 2 5 

4 6 1 


4 3*2 1 

-2 

4 3 1 

2 6 4 


2 4*2 4 


2 4 4 


Bv properties defined In fi lv: F r the following can 
be applied; 


1 4 2 

5 1 1(1 =0 

3 6 6 

(since ’he elements of columns 1 and 3 eru exact 
multiples) 

F. If twb columns or rows of a determinant are 
interchanged the, sign is changed. 


2 

1 

6 

2 

6 

1 

5 

4 

7 

■= - 5 

7 

4 

1 

3 

9 

1 

9 

3 
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C. The Value of a determinant is not changed if each 
element of a column for row) is multiplied by a 
number k and added for subtracted) to the 
Corresponding dements of a column (or row i 

14 5 |1 4 5-.-I0) 1 4 & 

4 6 1 = 4 6 1 +4(3) - 4 6 13 

2 a 4 2 a 4 + 2(3) 2 S 10 

66 If each element of a column (say the A' 1 " column) of 
:i matrix is expressed as the sum of two terms, tine 
determinant U equal to the sum of the two 
determinants; where [a) the elements of each of 
the Jwo determinants are identical to the 
corresponding elements of the given determinant 
except for the elements of the k' h column, and ((?) 
the first term of the A’ flV column of the given 
determinant form the# 1 ' column of one of the two 
determinants and the second term form she k !l ' 
column of the other determinant.. 


4 12 


2 12 


2 i 

6 2 3 

= 

5 2 3 

-i- 

1 - 1 . 

2 3 1 


1 5 1 


■ 




Solve for a. P" 1 order) 

4 5 

2 3 ~m) 


= l4)(3) - (2)(5) - 2 


Smittpu 


Innlvc lor x\ 1 3' 1 order) 

1 -3 2 

x = 2 1 -4 

3 -2 1 I 

«-1 1 - J -2 - 3 2 *3 3 2 

-2 J -2 lj [ -4 

.v ~ T i T - 8) -2 1-3 +4) -3 (12-2) = 21 

“f “ + 

L'sg of sign: - t- - 

. f — + 
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& 111tH fift 


3, The Cefaclor of 
an Entry in a 
Matrix 


Another Solution; 

1 -3 2 

x= 2 1 -4 

3 -2 1 

I -3 2' f -! 

*= 2 1 -4 2 1 

3 -2 L Si -Z 

^[(1)(1)(1W(-3)(4H3) + {2K2)(^) 


x - 21 

Solve for x: :A 1 " order) 


2 0 

1 

-1 

a 2 

_2 

3: 

3': -2 

1 

-2 

1 -4 

-2 

-3 


By pivotal element method, select the dement m I he 
second row, first column: {since it's a unity) 

M2){2) 1-{2)R) -l-{2)0) 

x =i [-ii : ' j -2-&m 1 mw -i-m) 

-A-(4)(2)-2-m2) 3-{4)P) 



-4 5-7 

-4 5 

= -1 

-3 9 -11 

-8 9 


-12 6 -15 

-12 6 

1 

[540 4 G6U + 336 ] 

-1 75o - 264 


The cofactor of tin entry in a matrix is the 
determinant of the matrix formed by omitting the 
entry's row and column in the original matrix. The 
sign "of the cufactor is determined from the following 
positional matrices: 

ft - -hi 


[ +■ " + J 

or the sign of the cofactor can be determined by [lie 
relation {-1 j'". where f is column number and / is 
the row number. 
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Find the cofactor of -2 in (he blowing sit^irix. 

"273' 

-2 5 & 

3 4 7 


Srfutito 


-2 is at column f rmw 2 . The resulting matrix is: 

nif 1 

The cofactor is: 

-^4 l - -KP)M ~ W®J - -37 



. Classical Adjoint |ge classical adjoin! is 0 rtfctrix farmed from the 
Iranspascd cafaaor matrix with the conventional 
Sl £ n arrangement. The resulting main x is 
represented as ^ 4 . * 

Oeteirn itieJ|e d a Jicd a djoi n t of 
"2 3 ^4 

D -4 2 

1 1 5 


W Afer fc cefaclors of each entry, the matrix 

IS 2 4 ~ 

-11 14 5 

[-10 -4 -8j 
'Hie classical adjoint is- 

“18 -Ji -m‘ 

" 2 14 - 4 

.4 5-8 


5 . The inverse Matrix IV inverse. A of , matrix 4 is a Matrix such that 

' vhETC f J S a square Matrix with ones 
oJnng the Jefl-tp-right diagonal and zeros elsewhere 


Determine the inverse of 
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The determinant is: 

D= * * -4(3)- 2 (a) = 2 


The inverse is: 


if 3-51 3/ 

2[-2 4 


. ‘3/: -5/2 
-1 2 


SOLUTION TO 
SYSTEMS OF 
LINEAR 
EQUATION 
USING 

DETERMINANTS 

(CRAMER'S 

RULE) 


5«iWi r 


£iB&£! iii« 


For a system or linear equations: 

N, N, 

*=—’ t'-D*- 

where: 

D = determinant of the coefficient of the variables 
iV r = Determinant taken form D replacing the 
coefficients of x by their corresponding 
constant terms leaving all other terms 
unchanged. 

,% = determinant taken form D replacing the 
coefficients of if by their corresponding 
constant irrm leaving all othci terms 
uncharged, 

Solve for x f \j, and w :n the following equal ions: 

3a' - hj + tr - 11, 
a+5i/-2w = -9, 

2t + yi - 3uj = -6. 

3-2 13 -2 

0= 1 5 -‘2 1 5 

2 1-32 1 

D - (-45 + & +1) - [10 -. & + 6) - -46 


11 

-2 1 11 

? 

It 

! 

5 -2 -9 

-6 

I -3 -6 

jVc - (-165 

- 24 - 9} - (-30 


D 
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COMPLEX Complex number is ,1 number combining real and 

NUMBERS imaginary parts; a number in the form n 4 W, where ,r 

and /! are real numbers and j f j so that hi is 

imaginary unless b - U. 

Algebraic or The algebras of rectangular form of a complex 

R ect a n g u I a r F o rm num ber is: 

n + W 

where: 

r7 = real part 

ftj " imaginary part 
f = V*-T and P - -1 


Addition or 
Subtraction of 
Complex Numbers 


F 5 i‘i a [i-) y t = (' 1 ) 5 L“ -i 
t 2 '" - i^i = (/-)'■■■/ = (-1 ,:^b=f 


Addition or subtraction of complex numbers i 
obtained by combining similar terms and applying i 


Simplify r' - 2F 5 + 3r :; 

+ 3fi- = (P)i5 _ 2PJ | 4 3 j'- 

= {-\^-2[i 2 ) - r + 3f^)-1 
- -1 - + 31-1 > H f 
= -I - 2 i -i- 3) - -1 4 i 


Tj ui 
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Multiplication of 
Complex Numbers 


Conjugate of 
Complex Number 


£uTnt i t&- 

Division of Complex 
Numbers 




Complex Equation 


Parc I -- 

Algebrn and Advanced Math 


Multi plica boil of complex numbers is similar to 
mu 11 i p Ilea tion of pol yn om i a Is, 

(3 + 2i’}(4 - 3r) «=l'Z-9f+8i-GP 

= 12-f-t](-1}= 18-f 

(3 + 0- = 9 4 4 P = y + !.j ■ J = e 4 6/ 

The conjugate of a complex ran iiIxt Is obtained by 
changing l he .sign of the imaginary part. 

Number Conjugate 

2 +■ 3i 2-3 i 

3 - 5r 3 4 5i 

-5 + 2/ -5-2/ 

The product of a complex number and its conjugate 
is always a real number, 

(2 + 3i]j(2 - 3i) = 4 - 9f'2 - 4 ~ 9(-l) E 13 

Division of a complex number is obtained by 

multiplying the ..emeu and denominator b\ ihc 

conjugate of the denominator. 

3 4 4 r 24 i _ 6 t 3j t Sj 4 4 r 

2-j 2 h- r 4-j 2 

6+lli -t 24lif 2 11 

=- - - --- = e + c i 

4 - [-lj 5 55 

Two compl&x numbers arc equttf if fkefr real pans are 
equal titui their wtugiiwry parts me equal. 


(ri +fi f) is equal In [r 4 J i) if a = . and h - it 


gxtmpfc Solve for x & \j if 3x - 2y r = E + 8 / 

3* = 6 ; ’ x = 2 
-2\j - 8; }/ 3 -4 

Polar Form or flit? polar form of a complex number is used to find 

Trigonometric t.he roots of a complex number. 

Form 
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Aryand Diagram 
(Complex Plane) 


m. the Argand charl shown: 

, r = absol u te vs I u e o r modulus 
fl » argument or amplitude 
i? - f cos 0 
6 E rsm (J 


Multiplication 


4 


5, 30° 6Z- 15^ = 30Z75 


Division 


■15.. ^7- 


I5zl7" 


De Moivre’s 
Theorem 


1 o obtain the a r th mot of a complex number;, use De 
MciIvre's theorem with n = \/m, 
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In finding the .n , ;- h root of a complex number, there 
are a i solutions. TJie mud ulus i is always iha same 
and the argument ti are symmetrically spaced Lit 
ptiLlVrfA apart, where m Is I he number of root 
required,. ► 


EtAHtpie 



SafateM There will he twu roots, each are 360/3 - ISO 0 apart. 

First convert 5 + 12 j to pc.ihir form: 

(fi = 5, h = 12} 

r = +12' = 13 

lari 0 = 12/5; 0= 67,3S a 

Thus; d^Tzi = [I3Z67.3S B J - 
= 13 W; Z Vj (67.38) 

= 3.61 /;■ 33.60° and 3,61/. 213.69" 

Change to rectangular harm: 

3.6 L. 33.60° = 3.61 (cos 33.69 e - i sin 33.69°) 

= 3 + 2r 

3.61 / 213.69° = 3.61 (cos 213.69" + r sin 213.69°) 

= -3 - 2i 


Thus, the roots are 3+2/ and -3 - 2i 


Exponential Form The exponential form of a complex number is used 
when finding the logarithms of a complex number. 

(i + bi = r(cos 0 + i sin 0) 
l' - " ~ cos 0 ■+ i sin t) 
e~' a - cos 0 - ?' am 0 

1 a + bi = re' 1 ' 


Find lrt (3 + 4$ 

Safc&n Convert 3 + 4i to polar furm [a = 3, b = -I) 

r = vd" 3 -r4' = 5 tan 0 - 4/3 
0 - 33.13° - 11.9273 radians 


3 t 4f=5^53.E3 a = 5, 1 "w:o, 
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Inp-Mj'} = In [$£>"£-•) 

- In5.+ ir 

= tn 5 + 0 9273 t In c (but Jn e = I j 
lh (3 + 4 e)~ 1,609 + 0.9273i 

VENN DIAGRAM A mathematical diagram re prey anting sets as circles, 

with their relationships to each other expressed 
through their overlapping positions, so that all 
possible relationships between the sets are shown 

An engineering professor conducted a survey regarding 
the favorite subjects of tine students. The following data 
were gathered: 60 students like the subject algebra, 50 
like the subject calculus, Lind 45 likes the subject physics 
Thirty students like both algebra and calculus subjects, 
25 students likes both calculus and physics subjects, and 
20 students tike both algebra and physics subjects, Only 
15 students like all the three subjects. How many 
students were surveyed? 



Represent cad (subject with a circle, 

___ 30 ^ _ 

Algebra AnT 


Cn I cur'd ; 

SD 


Physics 

45 

I he diagram shows the following Information 
25 like the subject algebra only 
15 like She subject physics only 

10 like the subject calculus ordv 

15 likes both algebra and calculus subjects 
jj 1 likes both call ulus and physics subjects 

1 1 likes both algebra and physics subjects 
15 likes all the three subjects 

Huts, the total number of students 
surveyed is 25 + 15 + 1U + 15 + 10 + 5 + 15 

Number rif students surveyed = 95 
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Problems - Set 1 
Conversion 


PROBLEM ! - 


PROBLEM I - 2 
ME April [ L >Xi 


PROBLEM ] - 4 
ECENov 1997 


PROBLEM 1 - i 


PROBLEM 3 ■ r ’ 


PROBLEM I • 6 
ME Out. 19EM 


PUOBITM J ■ 
id’ 0a 1990 


PROBLEM 1 - 8 


Whal is thie temperature in degree Celsius of absolute 
zero? 

A, -32 C 273 . 

B. 0 D -273 

How many degrees Celsius is 1.00 degrees Fahrenheit 

A, 37.8 "C ‘ C. L334 d C 

B. 2.667 C C a 13-34 °C 

A comfortable room temperature is 72 Q F. V\ hat ls this 
temperature, expressed in degrees Kelvin? 

A. 263 C. 295 

B. 290 D. 275 


253 D C is equivalent to: 

A. 491 °F 

B. 427 °F 


C. 173.67 a F 

D. 109.67 *F 


Al what temperature will the : C and D F readings be 
equal? 

A. 40’ C. 32 D 

13. -10" D. 0 C 

How many degree Culrius is 80 degrees Fahrenheit? 

A. 26,67 C 33.33 

B, 36,4 D. 16.33 

Whal is the absolute tempera lure of the freezing point uf 
w a ter i n d egrcc Rank i n | ? 

A. -32 C. 428 

B. 0 D. 492 

The angle of inclination of the mad is 32°. VVhnt is the 
angle of inclination in mils? 

A. 456.23 C. 125.36 

B. 566.89 P 284.44 

An angle treasures a degrees. Whal is its measure in 
radians? 


PHODLEM ] - 9 










EKQHLEM I - In 
[=CE Nov im 
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A. .T/tt 
B nxflSlT 

Express 45'^ in mils. 

A. 80 mils 

B. 800 mils 
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c. m u x/x 

D lS0:n 


C. HOQOmils 
0, MMQ mils 


PROBLEM l-ll 
MF April 199. 


IMtOESLEM 1 - 12 
■..I May 199? 


m >BI.KM 1 - 13 
I - I Sov jjJHJS 


problem i * u 

EEOa. 1994 


PROBLEM I - IS 
M3 Nprif I 99 i 


PROBLEM [ - 16 


PROBLEM I ■ 

ME OlL. iv"-4 


E’ROME.E r .M I - JH 


PhOHLEM 1-19 
MI ■' >. i 199/i 


What is the value in degrees of n radians? 

A f .9Q D c w 

B. 57.3° D, 45° 

Haw many degrees is 3200 mils? 

A. 360®. C 1SQ D 

13. 270“ D. 90 a 

An Lingular unit equivalent to 1/44(0 of lire 
art uinference of a circle is called; 

A mil C. radian 

grad D, degree 

Carry out the following multi plication and express your 
answer in cubic meters; 3cm * 5mm ■ 2m r 

A. 3* IIP C-3^'10- 1 

B. 3 * HP D. 8x® 

Add the following and express in meters: 3m + 2 cm + 
70 mm 

A. 2.90 m C 3.12 m 

B. 3.14m D, 109 m 

Orv n.uiliCiH mile is equivalent to; 

A. 52500. C. 1.236 statute mile 

Pv mOil D. 1,854 km 

How mam■ square feel is 100 square meters? 

A. 328. H) C. 1075.84 

ft 956.36 D. 1563.25 

A lank contains I SOD gallons of water. What ts the 
equivalent in cubic meters? 

A. 4,256 C. 6 

B. 5.865 D. 5.685 

How many cubic feet is equivalent tu 100 gallons of 
wa ter? 
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PROBLEM I - 20 
Mj' April ms 


PRO Li LEM E 2| 
ME- Oci. 1995 


PROBLEM J - 22 


VoLI 


PROBLEM 1 25 
ME Ol-i 19% 


PROBLEM I - 24 
ME April 1999 


PROBLEM I 25 
ME Od. L9% 


PROBLEM J - % 
CE Nov 2003 


PROBLEM I - 2" 
CE Nov, 2(103 


PROBLEM i - 2$ 


PROBLEM t 29 


A. 74.80 
B J .337 
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C. 1337 

D. 133.7 


How many cubic meters is 100 gallons of liquid? 

A. 0.1638 cu. meter C 03785 cu meter 

0. 1.639 cu. meters D 3,7850 cu. meters 

The number of board feet in a plank 3 Inches thick, 1 
foot wide, and 20 feel long is: 

A, 30 C 120 

B. 60 D. 90 

Which [if the following ts correct? 

A. i horsepower = 74u fcW 

B. 1 horsepower = 0.746 watts 
C 1 horsepower = 0.746 kW 
D. t horsepower = 546 watts 

Fbe acceleration due to gravity in brig 11 sh unit is 
equivalent to: 

A. 32.2 ft/see 3 C. 9.81 ft/sec 2 

B 3.22 ft/sec 1 D. 98.1 ft/sec= 

The prefix nano is opposite to; 

A, mega C, hexa 

B. tera D. giga 

10 to the 12'" power is the Value of the prefix: 

A. giga C. tera 

0, ptco D, ostia 

Convert 630 degrees to its value In centesimal system 

A. 7U0 grade C. 75U grade 

B. 81)0 grade D, 850 grade 

When rounded-off to lour significant figures, 102,48889 
becomes: 

A, 102.4 C 102.4883 

B. 102.4889 D. 102.5 

Which of the following is a prime number? 

A. 221 C 523 

Bl 63 D. 703 

The number of significant figures in l he value 500.00 is: 

A, one C. five 

B. three D. six 
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f ' K( lKLr ' : - vl [ ^ A line on a map was drawn at a scale of 5:100,000. If a 
line in the map is 290 nun tong, the actual length of the 
I End is: 

A, 4.8 km C. 2$ km 

B 5.8 km D. 64 km 

fJM I M l .-ll Which of the following is -correct: 

A. 0.001 has three significant figures 
H. I Ofl h A s t bree s Ign i ficant ti gu res 

C. tOp.OO has five significant figures 

D, D.0QD249 has six significant figures 

PROEILF-M i - U The scale on the map is l:x, A Ini having an area of 640 
st] m. is represented by an area of 25.6 cm J on the map. 
What is the value of x? 

A. 500 C. 50 

8, 1000 D. 100 


ANSWER SHEET 
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Solutions to Set 1 
Conversion 


SOLUTION I - 1 Absolute temperature = 273 -*■ a C = Q 
Ans: D °C = -273 


SOLUTION 1 -2 g C = [ !s F - 32 )(5/ 9 j 

A as: A D C = (100 - 32) (3/ 9) = 37,8 

SOLUTION 1-3 D K = D C + 273 

A ns: C = f' 3 F - 32) [5/9) = (72 - 32) (5 '/ 9) = 22.22 

*K - 22.22 + 273 - 295,22 °K 

SOLUTION 1-4 & F= 4°C + 32- -f (2551 + 32 

Ans; A c F-491 a F 


SOLUTION 1-5 The relationship between g F and D C is given by Ihe 
jptsa B equation: 

D F = | *C + 32 

since f 'F = D C, then 
C F= -*F+ 32 
-{4/5) c F = 32: a T = -40 a 


SOLUTION 1 6 
Ans: A 


°C - f- {T - 32) = if [8Q ~ 32] 
°C - 2 6,67" C 


SOLUTION I -7 The freezing point 'of water is 0 D C or 32°F. 
Ans; D *R = °F + 460 = 32 + 460 

=* 492 D R 


SOLUTION 1 - 8 Angle = 32 a x [6400 mils/360°) 
ft Angle - 568-89 mils 

soon'] ON I - 9 X° { * radians/ IfljD*} = xxfl 00° 

Ans: 15 


SOLUTION I -10 Note: 90° = 2 jt radians = 1Q0 grads - 1600 mils 

^ ft _ 1600 mite 

Angle = 45 Q x gj®' 

Angle “ 800 mils 
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SQi -UI ION l -1 [ x rod fans = V&Q* 
Answer: C 
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‘AML I I UN 1 -12 3200 mils x (36[V764CIU milsl - 1S0° 

A ns: C ' 

LI ION 1 - □ One circumference of a circle = 36G E 
A £ - s: li Olie ore u m ference ojfeqrcle ° 4 00 £td ds 

SOLUTION 1-14 3 5 

A ns: B ^ 10[J * 1 1 !|J0 x ~ = 3 x 10^ 

SOLUTION 1 • 15 3m + 2cm + 70mm = 3 + 2/100 + 70/1000 
An5:D = 3.09m 

SOU I ion ] - |tT I nautical mile ■■ 6080 ft * (1 m/3.28 ft] 
Ans: 0 =1.854 km 


SOLUTION 1 -17 f 

Answer; C IflOmA 1 irull 


1075.84 ft= 


‘ " 18 l50c} S j] * P-79 lii/gal) x {1 mV 1000 lilj = 5.635 m 3 

SOLUTION l- [? , 

Any;C 10D gal k ———- ^ 

7.48 gal 

ELUTION 1- 20 379[it lcu _ 

C mi l ga! :v-— x--1 - 0.379 cu. m. 

gal 1000 lit. 

^^ ri0N J ' :i Hoard ft * wiL Hh m inflK-s> :Lii.. km ss in inches s leneih in feel 
Bnard ft. = . 3 P^jP Q ? = 6D board ft. 


SOLL' 1 ION 1 - 22 l hp ~ 74b y. a Us = 0,746 kVV 
Ansi C 


St.L.L 1 EON I ■ 23 Acceleration dud to gravity, £ = L >,81 m/s 1 
A11S A Accetera!ion dLie tu gm v itv, J; = 32.2 ft/ ? 3 

Am- L 0 CON ' ’ ^ TIU .' pwf * X M " nCh lSe P r ™ 1 J ° y Whffih is opposite to giga 
([U') 




Fart 1 

**** Al^bird and AdvrutL-uJ Math 


EagineeHng 
Mathematics VoL 1 


Problems - Set 2 
Exponents and Radicals 

P'RGBL m 2 -1 Solve for xi x - -{1/-27y- '■ 

A. 9 C -9 

B. 1/9 D. -1/9 

PROBLEM 2 - 2 vc fb r a i n \h i? equ a t i on: i t = 64 1 4■. 

A, 4 ,+3 * C 256^ 

0. 4^ D. 4” rI ' 


PROBLEM 2 - 3 Simplify 3 5 - 3 ! ‘ 1 - v V 

A. 3r 3 C. 5« ;j 

B. D 13 « y 

PROBLEM 2 - 4 Which of the following is true? 

A. 4^2 * 4-2 = 2 C. yTl) - V5 + V2 

0, 24 f 4^6 D. 5^ + 5^ 5 5 +■ 5 5 * 5* = '& 


I‘ROB I I: M 2-5 


I 'ROBLEM 2 - 6 


PROBLEM 2-7 


PROBLEM 2 - S 


Solve for ,v: x - 4 IS - v'72 + y'50. 
A. '2 Vp C. 4 

Ej. 2^2 D. 4^3 


Solve fur x: \) v - VI -.r 

L* 

r* 

P 

II 

A, -16/25 &Q 

C. -25/16 & Q 

11. 25/16 &0 

D. 16/25. (Sr 0 

Simplify V 2*" 4 - 

+ 2 fek* , 

A. 5 

C. 5 v'2* 7 

B. 2 VSv 7 

D. 2 # 

Solve for m 5** 1 ™ 6 T 

t-a 

A, 2,1455 

C. 2.4154 

B. 21445 

D. 2,1544 
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PROBLEM 2 - 9 


PROBLEM 2-IQ 


- 

Simplify — — ■ 

A. 

B. tr*lF 

m is equal to: 

A. 3- 

B. 3 r ,Y" 
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c. F ft 7 

D n* I'-’ 


C. 3 . 1 ' 

D. W 


PROBLEM 2-11 solve for x: 3 7 '* 1 =6561. 

A. 1 

B, 2 

PROBLEM 2-12 lfg|« 76. then 3a= / 7IF - 

A. 1 

B. 3/7 

PROBLEM 2-13 I — 7= 


C 7/3 
D. 49/9 


L J.\ w DiLEiVl 4 , - i J : ,- - 

Solve for il if U = \ 1 - y 1 - Vl -. 

A. 0,723 C. 0.852 

B, 0,61 S D. 0.453 

PROBLEM 2-14 if x to the 3/4 power er] rials 8 f then x equals: 

ME April 1996 A. -9 C. 9 

B. 6 D. 16 

PROBLEM 2-15 lj 33* = 1. whal is the value of y/33? 

A. 0 ■ C. infinity 

B. 1 D. 1/33 " 

PROBLEM 2 - 16 Find the value of x that will satisfy the following 
M E A pH 11998 ex press i on: 

4-4-2 - - 44 * 2 

A. x= 3/2 C j=9/4 

B, X = 1H/6 D, none of these 


PROBLEM 2 -17 is equal to: 

ME April 1998 A. Q.04S7S7 

B. 0,049001 


C. 0.049787 

D. 0.048902 
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PROBLEM 2 - 18 b to “lie tnf m" 1 power is cquaf to: 

A- u lh root uF b to thy r?j power 
B- f- to die m -i- n power 
L I/n square, root of b to the m power 
D. h to the in power over ft 

PROBLEM 2 ■ 19 rind x from the follow Eng equations 1 
ECE April 1993 


PROBLEM 2 - 21 
ECE April 1991 


A, 2.5 
R. 2 


27* = 9* 

SI M 3 1 = 243 

C 1 
D 1.5 


I FRO BL EM 2 - 21) So lve for a fro m t he fo i I owfng equati ons 

ECE April 1990 ( lf "' ff ) = 100,000 n™' - 100,000 


~ = 10 

A. 15.85 

B. 10 


C. 12 
O. 12.56 


Simplify 


Lv£ilVAi:)z 

(t l/ ; 0 ) ? 


PROBLEM 2 23 




J ’ ! 

J If. Z- 


.t j y s * 3 
1 


PR0BI ! ■ M 7-22 Sim pi i f v the tol lo w in® 7' * - S(7 J11 ) + 5f7") + 49 (?■' -} 

ECE April 1991 A, C. K 

B. 3 D. 7* 


Simplify 

A. A' O' 

b. 4 

.T 5 


_] -i ( 7 

.\: v -V'y T 




c. y 
„ 1 


r 
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PROBLEM 2 -24 

fn_ R 

Simplify the following: --—----- 

A. 4 + i/l5 fl + VS 


B. 4 ■ Vl5 

D. 8- 

PROm.l M 7 - 25 

Which of tliL* following is equivalent to 'y -.M 


A. vV 

c VF 


B. VF 

D. "# 

PROBLEM 2-26 
CE Nov, 2002 

Find the value of .v in 
Note: Tiie expression 
A. 85 

13. 9 

(3^5)(9*6) = y-{2x) 

A means power, 

C 9.5 

a b 

PROBLEM 2 -27 

Solve For x: 



A. 1.25S9 

B. 2.4156 

^ =10 

C. 1.1745 

D Cannot he solved 


ANSWER SHEET 


'■ 3 8 

2. s $ 

at 

4. S S 

5. s s 

6- S 3 

7 3 8 

«■ S | 

8 S 3 

to. 3 3 


3 3 3 
3 3 3 
8 3 3 
88 3 
38 1 
33 8 
8 8 8 
3 8 8 
88 8 
88 8 


ft. 8 3 

A 3 3 
to 8 I 
«■ 3 I 
is. 8 3 
t«. 3 $ 
17 8 3 
to 8 3 
io. 3 8 
20. 8 3 


8 3 3 
8 8 8 
88 8 
8 0 3 
8 8 3 
33 8 
38 8 
88 8 
8 3 8 
8 0 3 


21 

3 

8 

8 

8 

8 

22. 

S 

8 

§ 

8 

8 

23. 

3 

8 

8 

0 

8 

24 

S 

8 

8 

0 

8 

25. 

s 

8 

% 

0 

I 

25. 

s 

8 

3 

0 

e 

V 

27 

z 

8 

8 

0 

1 

26. 

3 

8 

8 

0 

3 

29, 

3 

1 

8 

0 

8 

3D 

3 

8 

8 

S 

8 
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Solutions to Set 2 
Exponents and Radicals 

SOLUTIONS - 1 .v = -{3/-27) -^ 3 = 

A ns; (- 

An.^J™^ 2 ' Z - 64 : 4 L ' 3 (4-’)' 4 U - 4 3 M‘ - 4 31 "' 


SOLUTION 1 - 3. 
Ans: C 


SOLUTION 2 - 4 
Ai r. D 


& ju rroN2'- i 

AnS; 


SOLUTION 2 = ft 
Aos D 


SOLUTION 2 - 7 
Ans C 


Tj c ni 

3 J - 3 : 1 *3’ ; = .V- y - i 


-f-F-t-H] 
■ ’'(!)■ ’'(?)■’• 3 " 


OnJy choice D is true !n the given equations: 
5?. 4 5 s 4 ^ + 3' J 5 s - 5 x 5 - 5 h 


v - ^Ts" - \j72 + m <,jj U 

.v = -\/(Vi:2-VM(2) 

.¥ = 3^/2 -6V^ 45 V2 = -\j2 (3 - ft + 5) = 2-.J7. 

ifk VI - a- -1 - v'.i square both sides 

¥ - v I - ¥ 3 1 - 2 ’/x 4 x cancel x 

- /l - v = 1 -2-/x square hath sides 

1 - ¥ = 1 - 4 ifx + 4.v 

= 5x square both sides 

1 fa = 25** or 25**- I6x = 0 
,v(25.v- 16) - 0: v-OandlfylS 

\uIl' lifts pmt'leni C.in be tnlVUtE fcv Irhsl and emir iihkii: the 
L’bdtecs 


V 2x 1 {! 1 b \ ' ■ 2 i ! 54.V' 1 = i 1 2x 1 v S * 2.v ! 


+ 2%2?x2x i 
- \'2 v 4 {1 - 2 + 2 x 3) 
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sou moN 2 - B 
Ans- D 


3 J 5 Xi,t = 6' 1 * 2 ’; 3 I 5'5 l = 6 i 6’ 

(3 *5)* 5 = 15" 5 - 6*35 
15* 

— = (15/6) T =36/5 taking ihti logarithms ul both sltte 1 . 
t In (15/6} - In (36/5}; ¥ = 2.1544 


Nnle ILiir, prablqm can be solved by Lrlnl .mJ error u&in;^ lh-.' 
choices. 


SOLUTION 2 - y 
Airis: C 



it "* F 

uV 


= ,r fe 6 7 


SOLUTION i - If) r, r \i _ j 
A n?i; A V 1 I J 

SOLUTION _ 11 3 7a * 1 - 6561 taking the Jugarithms of both sides 

Ans: A Jn 3 7 * +1 = In 6561 

(7.t + 1} In 3 - In 6561; x - I 

Nete; Thine,in bi' Solved by trj.il and i>rmrusing lhecl i incus 
SOLUTION 2-12 3 .] = 76 

pSr C 

— = 1 square both sides 
76 1 

9g I _ 3*3j a = 3iU _ 7 
4yp 2 ’ 7*76 2 ' 76 2 3 


SOLUTION 2 - 13 r- j _ 

Ans: EJ U - ^‘l V 1 vl - Square both sides: 

U 1 - J - i/l - /. - /r” hut V1 -1/1 v’V = U 


LF = 1 ■ U nr IP 4 U - i = 0 

U = p - = -1.618 (absurd) and 0.618 

2 ( 1 ) 

SOLUTION ili ,'l 'M - 8 (raise both side to 4/3) 

A ns: p _ t „ S 4/a ^16 

AnI' L A K>N 2 JS If 33- = 1 then y - 0 and 0/33 - 0 

SOLUTION 1 ■ Id v 'v-2 - - vT 4 2 Square both side; 
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£ - 2=\-4 Vv +4 


-6 = -i sfx Square both sjds: 

36=16% Jt=3b/16 = 9/4 

Sl -'l 1 1 lu:s - ■ l " Using the calculator: 

A n - s; c ^ = Z 7 im - 3 - 0 ;i> 4 97$7 

.'■OhI TJON 2 - 1H r in ihu m/n"‘ power is equal Lo x'- u mol of h la the m 
A power 


■vOLLTm'J 2 - i 27 » . y;. #■ . 3 !, f (hus 3 , . 2 ,j and y - 3»/2 

SI *3"' — 243 

8l 3,n 3 1 = (a^W T* ^243 
81 51, 3"* = 3 r ' 1 3" J = y r - 33 

5jc - -3j r - 1 


SOLUTION 2 - 20 

Aw A 4 !? a" = lOU.OOU* -* (1} d!_ c iq -4(2) 

Multiply: (1) * (2J 

ff ,w a" ;v = 100,000 W 

(fl' 1 f = 1,000,00.0 
a n = 1,000 and n m = 100 

iT" n = (ft*:)" ^100,000 

(lffllj = iDOjpOO 

» = tog- tmUM) / log flop); N - 2.5 

tv 1 c a 1 * ■=• 1,000; a - (l-OOO)^f - 15.849 

'SOLUTION 2 -2\ ] 

Ar,s:A (A" 1/* ^ TU VP . (r fe V 

S - 3/2 -S/2 ,15/Z 

pjyi 

= ^/yS.^15/1 = T^V?''-!!/= ,15/2 

-_ 1 = 1 

v 5 fTMi 2 ^ -s /2 09/2 v J 5 / 2 - 4/2 ^ - ./ - 3 
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SOUITION - - 12 7 ■ - - & (7'"' 1 ) + 5(/■') +49(7**) 


A ns: C 


SOLUTION !-23 
An's; L> 


SOLUTION 1 - 24 
A ns: li 


= 7* 7"- - 8(7 J 7) + 5{7>) + {T 1 )^ 7’ 1 ) 
- 7 a \T- - 8(7) + 5 ■" 7 2 7 Z | 

= 7" (49 - 5G + 5 +1) = 7* (-1) = -7" 


IT 1 }* f *V 2 f = 

ml \m) " 


x 2 y 3 


*-v 

■V 2 !/- 2 


_ ' V Vv * V_t-9=Ew-fi ...-4i-!NU4J-e] 

" 2 ' A -fi ff 

x y 1 x y 

= x' 3 if 1 = -L_ 


J5-S ■ S - S _ 5-2^5^-h3 __ H - Z^/5 

VS+^ . 5 ~ 3 2 

= 4- ^ 


SOLUTION 2 - 25 : - . .... 1.1 J_ 

Ans: D - (a 1 ^ 1 )- n'< m = n™ - 

•SOU HQN 7 - 26 3^ - 3^ ^ ” 3^ 

A ns: A ^ * 3s 312 ■ 31? 

It = 17; t = 8-5 

SOIUTTON 1 -17 

Ans= A 1 ^' 


../ =10 But.-L 1 '' = H) 

fl f" = 10; y= 1,2589 
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Problems - Set 3 
Fundamentals in Algebra 

I'k! iH[J-.M 3 - l Gunge □. 2272727... to a common fraction, 
m Bo£ird A, rm c. 5/22 

R. 5/4S D, 9/34 

C J KOL3LP.\1 ? ' - What js the value of 7‘ or 7 factoriffi? 

ME Board a. 5040 c 5020 

13. 2540 D. 2520 

PROBLEM 4 - 3 The reciprocal of 2fJ is: 

ME October I 994 ^ o.50 C 0.20 

B- 20 p„ 0.05 

PJluJIU-.VI J p -I If p is an odd number md <{ is an even number, which of 
the following depressions must be even? 

A- P + *f C. pq 

R- p-q D, p / q 

K’Pa ri ,' 5 MCMXC1V is a Roman Numeral equivalent Lo: 
h<.h March FJW A 2974 c 2174 

R. 3974 D. 1994 

EBSKjSf vvin EI t is the lowest common factor of 10 & 327 

EU-, Arm! J9PS A. 32ft £. 160 

B- 2 P. 90 

,Jf<l 3 - - 4xy - 4x 2 - \f is equal to: 

C(-2r+i/p 

Eh f-Zv - iff D. -(2t - y)t 

m UiLEM 3 - H Factor x* -y 2 4 y - x 1 'as compietcly us possible. 

A, {,v 2 +■ y)(.v 2 + 1 / - 7) C" 

Ei. (x 2 4 y)fci* - i t -1) D. (x* - l)(,v= + y . 1) 

Factor the expression x- 4 fo + & as conftsletelv as 
possible, 

A. (.V 4 3)(r - 2) C. iA 4 4}(x - 2) 

B [x 4 4)$| - 2) D, f.t - 5 }{.t - 2) 


PROBLEM 3 " 
ME April 19% 
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PROBLEM 3 - 1 ''F Factor the expression x' 4 5 as completely as possible: 

ME GL-L. 1997 A > U - 2) (x* + Iv + 4) C. f-.v - 2) {-x 2 + lx+ 1) 

B. (x 4 4) {x 2 t lx - 2) P. \x -4 2) {x 2 - Zx + 4) 

PROBLEM J ; 11 Factor die expression I'.r 1 - it) as completely as posable: 
ME Out. 1997 A. (r 4 yj + Zri/ 4 ,/-) ' C. (x ; 4 (x + ij) (x - 1 /) 

B. 4 yi) - y.) ' LI. (■1 + i'-) (1 4 y) (1 - >f~) 

PROBLEM 3>U Factor dll?expression - l&i as completely as 

ME Oct- 1997 possible: 

A. 3*(x+aj(it-.3) C. 3x(.v - 3)(.v + 6} 

Lv 3 v[:l - 2)(a 1 4 3) D (jx 2 - bx) [x -1) 

PROBLEM 3 13 Factor the expression 16 - 10Lr + x 2 \ 

ME April im A. (x 4 3)(.r - 2) C. [-T - &)(* + 2J 

B. D. {*+S)(a 4 2) 

PROBLEM 3 -14 Factor the expression jr -1 as completely as possible. 

A. (x + l){i-l){x*+,x--i) 

B. (X;4 1)(x-1)^ + 2^+ 1) 

C. (x 4 |j(x-J}(jn^j(3 4l) 

D. (x + 1}(*~ + 1) 

PROBLEM 3 1> Tile roots of the equation {.v - ^) ; (,v 4 2) - (x + 2) 3 (x - 4) 


PROBLEM - II 
ME Oli 1997 


PROBLEM 3 ■ 17 
ML Oct- 1997 


PROBLEM 3 13 
Ml- April I99fi 


PROBLEM 3 ■ H 


A. 4 and -2 only 

B. 1 only 


C. '2 anti 4 only 
L'i. L, -2, and 4 only 


PROBLEM 3 - tc 


PROBLEM 3 - e 


If f(.v] = X 2 4 -T 4 L then f{x) - f\x - 1) - 

A. 0 C. 2.r 

B. X D, 3 

VVliich of ihe iol lowing is not an identity? 

A. {x - IF = x 2 - 2x t 1 

B. {x 4 3)[2v - 2) = 2(.r 2 4 Zv - 3j 

C. A*~(*-l) 2 -2i-1 

D. 2{it L 1) 4 3[x 4 lj = 5.r 4 4 


c . , . .r + 3 4x‘ x + 9 

Solve for x 4 4 —- - — — =- 

;c - 3 - 9 a* K 3 

A.-IS = 08 C. Any value 

ft, 12 = 12 or -3 = -3 D, -27 = -27 or 11 = 0 


PROBLEMS 3 - IB 
ME o'er. 1997 
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PROBLEM 3 ■ I c ,' 
Ml- Oil 1997 


iP roblem 3 - in 

ME April 1998 


PROBLEM < ■ 21 
m May 1W 


PROBLEM 3 ■ 22 


PROBLEM 3 - 23 


PROBLEM 3 - 24 


PROBLEM 3 - 25 
CE Nov i$97 


I'U- )BI I'M I % 
a- Nov 19J7 
l\ Mnv 1999 


PROBLEM 3 ■ 27 
ECI- April 1999 


Solve the dmultaneotis equations; 3x.- y = 6; 9x - y - 12, 
A- x = 3; y =1 C .v = 2; y = 2 

B. x - 1 } _y = -3 D, x = 4; y - 2 

Solve fligebriilcalty; 4x z + 7y-' =33; lit/ 3 -Iv 2 - 41 

A. if r 4, v = it, and y = -4, x 3 ±1 

B. y ~ +2, x = it, ciEid y - -3, .r - il 

C. x = 2 r y = 3, and x 3 -2, y = -3 

D. x = 2. v = -2, and x - 2., y = -2 

Solve for re from the following equations: 

3x - 2y.+w = 11 x + 5y - 2w = -9 

Zt + v - 3t{J = -ii 
A. 1 G, 3 

15. 2 D. 4 

When (x + 3 }(.t ■■ 4) + 4 is divided by x - k, the remainder 
is k , Fiitd the value of k, 

A. 4 or 2 C, 4 or -2 

13. 2 or-4 D. -4 or-2 

Find £ in the equation 4x :: + fix + 1 B Q so that it will only 
have one real root. 

A. 1 C. 3 

R. 2 D. 4 

Find ilie remainder when (x” + 2) is divided by (x -•v/3). 

A, 652 C. 231 

Li. 731 D. S51 

If 3.x 1 - 4 &y +■ 5 i ir + 6 it 3 is divided b\ (x- - 2 .v y < 3 I/ 2 ), 
the remainder is: 

A. D Cl 2 

B. 1 D. 3 

If (4y ; - + By ■+ lflir - 4) is divided hy (2y + 3), Live remainder 
Ln 

A. 10 C. m 

B. 11 D. 13 

Given: f[x) = (x + 3j(x - 4) + 4 when divided by [\ - fc); 
the remainder i:■■ k. Find >■. 

A. 2 C 4 

B. 3 D. -3 
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EE March 3998 


PROBLEM 3 - 29 


PROBLEM 3 - 30 


PROBLEM 3 ■ 31 


PROBLEM 3 - 32 


PROBLEM 3-33 
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PROBLEM 3 - 34 


The polynomial G - 4x 3 - 3r + 8 is divided hy % - 5. 
What is the remainder? 

a. m c. m 

R. 812 D. 182 

Find the quotient of 3.V - 4 v : + 2a ,J + 36v + 43 divided by 
x‘ ■ 2x + 6. 

A. -3x 2 - 4x + 8 C. 3x'-4x-8 

R. 3.v 3 + 4x + 8 D. 3x 3 + 6x * 8 

If l /x = jj + I? and 1/y = tf - E Ihen x - i > is equal to: 

A 1 /2 jt C % / {a 1 - f? 1 ) 

B. T/2fc D, 2b/(a^fc 2 ) 

If x - 1 /.v = 1. find the value of x J - l/x 3 . 

A, 1 C 3 

B. 2 D. 4 

If 1 / v + 1 /y = 3 and 2/x - 1 fy -1 r then r is equal to: 

A. 'C. 3/4 

B, 2/3 D. 4/3 

Simplify the following expression; 

5* x + 3 Zx-i-1 

+7x+ j ’ 2X--3.V-2 x 3 +x-fi 

A. 2/'§-% C. (,v + 3)/(x-l) 

B, {x - 3) / 5 D. 4/(x + 3) 

It at = -by then ^ -, is equal to: 

A,-3/4 ‘ C 2/3 


A. 3/4 
E5. 4/3 


D, 3/2 


PROBLEM 3 - 35 


PROBLEM 3 36 
ECE Nov 1996 


Simplify: (jT4l/ : fl) J (yi-l/it) 1 . 

A. -4 C. 4 

B. 0 O. -2/il 1 

TEie quotient of (x* + 32) by (x + 2) is: 

A. .v* - x 3 + 5 C. r 1 - 2v-' + 4& - Bx + 16 

B, x 3 + Zl- - Bx + 4 D, x* + Zx 1 + x : + I6x + 8 








PROBLEM 3 ■ 37 
ME Aprs] 199ft 


PROBLEM 3 - 38 
ce mliv v:m 


PROBLEM 3- 39 


PROBLEM J , - iU 
m On. 19% 


PROBLEM ^ ■ E J 
BCR April l"'i> 


PROBLEM 3 - m2 
BCE Aji-ril 199R 


L-r>j^ r e die simultaneous equations: 

i/ - 3 -t + 4 - I] 

[/■t-.r7i,= 24/y 

A. * = (-ft + 2Vl4 )/5or{-6*2Vi4 )/S 
i/ = (2 + 6Vl4 >/5 or(-2 + 6y'U )/5 

B. v - {6 + 2 v'Ts ) / 5 or (6 - 2 v'T5 ]/5 

w = (-2 + 6Vl4)/5or(-2-6i/![kj/5 

C. .t = (u + 2 V14 )/5:or (ft - 2 ViT )/5 

\j = [-2 + ft V14 )/5 or (-2 - ft Vl4 )/5 
D r = (6 + 2 v'14 )/ 5 or (6 - 2 VTT )/5 

L y - (-6 2 VIT )/5 or (-ft + 2^14 )/5 

Find the value uf A in the equation 

.(i 2 +4*4-10) _ .4 x £J{2.v+2) C 

(x 3 -2x : t5x) x (^+2^ ’ (r : +2x+5) 

A, 2 C, %2 

B. -2 D. ft 

Find A a fid iJ^ueh that ----- = + —-— 

,r" - 4 x-2 x + 2 

A. A = -3;if = 2 C A^3p=-2 

B r A = -3; 5 = -2 D. A = 3; 8 = 2 

x + 2 

Resolve - -- into part Li J fraction 

,v- 7x v 12 

A. 6/(.r - 4) - 2/7 - 3) C. 6/7 - 4) +S/(x- 3) 

B. 6 /{x - 4) + ?/ [x - 3} D. 6/(r - 4) + 5/(.v - 3) 

I he arithmetic mean of 8Q numbers is 55. tf two 
numbers namely 250 and 850 are removed, what is the 
arithmetic mean of the remaining numbers? 

A, 42,31 C. 5Q 

B, 57.12 D. 3B.62 

I lie arithmetic mean of ft numbers is 17. If two numbers 
or|j added lo I he progression, the new set of number will 
have an arithmetic mean of 19, What are the two 
numbers if their difference ;s -J? 

A- 21, 29 C. 24,26 


Engineering 

Mathematics 

Problem 3 - 43 


PROBLEM 3 - 44 


PROBLEM 3-0 


PROBLEM 3 - i6 


PROBLEM 3-47 
ECE Nov. 1997 


PUGBLPM 3 - 4 a 


PHOB17 M 3-49 


PROBLEM 3 - 50 


Part 1 

Vol. 1 Algebra and Advanced Math 

If 2.v - 3 l/ = x + tj. then x 1 : y- - 


A. I r 4 

B. 4:1 


C. I -16 
D 16:1 


If 1/jj: \/b • 1/V ~-2:3 4, then (a - b + c): (It f - 1 IS equal 
to: 

A. 13: 7 C. 10:3 

B, 15:6 D, 7:9 

Find the mean proportional to 5 and 20 

A. 8 C. 12 

B. 10 D. U 

Find the fourth proportional uf 7,12, and 21. 

A. 3ft C 32 

B. 34 D, 4C 

3f (,v 4 3): 10 = px - 2) : 8. find [2v -1) 

A. 1 Cr 3 

B, 2 13. 4 

Solve tor x: -4 < 3.v -'l <11 

A. 1 < x < -4 C, 1 < x < 4 

B. -] <x <4 D. -1<^4 


Solve for \: _v : + 4 y > 12. 
A. -ft > x > 2 
13. ft > Y > -2 


C -ft > Y > -2 
D. ft > v > 2 


When the expression ,v' + ;i.v 3 - 5x- * bx + ft is divided by 
{x - 2), the remainder is 1 ft. When it is divided by i> + I) 
the remainder is IE). What is the value of the constant u? 

A. -5 C>-? 

B. -9 P. 8 


1 
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Solutions to Set 3 
Fundamentals in Algebra 

0/22727^ = 1* 

7j - 7^)(5}{4)t3)(2]{'L) = 5,040 

Reciprocal of 20 U 1/20 = 0.05 

The product of any two integers with one or them 
"even 1 '' ts always tin even number 


i ippunoK} - t 
An*: C 

■ -SOLUTION 3-2 
An* A 

IgaUmON 3 - 3 

[i Ails: D 

SOLUTION 3 - i 
An*- C 


SOLUTION 4 - 5 
An.s; n 


SOLLn ION 3 ■ b 
A as- U 


Thus, .imune the choices "pq ,r is always even, 

M = 1000 V = 5; C= mU; I - 1; X = 10 
MCMXCIV = M + CM + XC *■ IV 

- ioi.m + you + 90 + 4 = mi 

The lowest common factor (LCF) of a given numbers is 
the lowest number, which is a factor of all the given 
numbers. 

The LCF of 10 and 32 is therefore 2. 


SOLUTION 3 - 7 
An*: L> 

SOLUTION 3 - ft 
Am>; D 

SOLUTION 3 - y 
Ans- II 

SOLUTION 3 - UJ 
■Anri: D 


Ivy. n. v :. y- = -§& ■ 4xy + y-) = .*(2*- i/) 3 

x 4 - f + \j - & = p - f}+ (y - a' 3 ) = (* : * idl.v- - y) - i.C - id 
x* - f + y - -v j = (.v 1 - tj)\x 2 + y - 1) 

,v : + d.v + ft = (* + 4)(,v + 2) 

X 3 + a = -V 1 + 2 1 

- : 'gf*2)(T*-jp(2f+-g 

-(.v + 2)(.t'-lv+4) 

Note: The factor of a given expression must be identical 
to that expression (identity). I bus, this problem may be 
solved by assuming any value of the. variable/s. I lie 
choice that 'gives the uine result with the given 
expression is the correct.answer. 
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Assume x = 3: a- + S = 3- 1 ' + 8 =35 

Choice A. (3-2}(3= + 2*3 + 4)- 1(19) = 19*35 
Choice 13, (3 + 4){3 a +■ 2x3 4 2) = 7(17} = 119 * 35 
Choice C [4 + 2)[-3- + 1<3 + 2) = (%-l) -1 - 35 
Choice l\ 1 3 - 2)0- - 2x3 - 1) = (51(7) = 35 (OK) 


SUM "lit A 3 - l i 
A ns i 

SOLUTION J - T> 
\hf> A 

S< ilmtiijn 3)s 13 

Alls I.? 

apu ika 3 . it 

A ns |) 

SOLUTION 3 - 15 

AMS' A 


SOLUTION 3 - iu 
Ans i . 


SOLUTION 3-1“ 
\ns-. I 


solution 3 - in 

An- i 


.V _ \f = fv- + tf){xi - f) 

- (,v ; + i0(.v + y){x - it j 

3# + 3U - l&v = 3x(x 7 + x - 6) 

= 3;v(x + 2){* - 3) 

16 ■ 10a + x 1 ~ i" — lO.v - 16 
= 2) 

P -1 = { ^ )'» - l J - (A 3 - ijijtfP + (.V=K1) + (1)* j 

= {.V + l)(f - l)® 4 + 1} 

[-T - I} 1 (A + 1 2) = (t + 2)* (.Jr - 41 
[x--\y f.v + 2)- i.vf 21-(A - 4> = □ 

[x - 4) {.r + 2) Ux - 4) - (a + 2jj Q L) 

(.v - 4 }(a + = ll: .v = 4 Hind -2 

V) = X- t.lt | 

/(Aj-Zf.-l -tj = [,T : + V ' h 1 [ - [(.V - 1)- + (A - 1 j lj 
= & + r K 1 - (* ; - 2A- + 1 + a- - 1 +1) 

= X 2 + i +■ I - A- 4 A - 1 - It 

Choice A: x 1 - lx + 1 = ,v-lr 4 1 (jdertity) 

Choice 0. 2*3 - 2t +- 6 a -6 - 2C + -].v - 6 

2x 2 + 4.v - 6 = 2v : + 4.r - 6 (identity) 
Choice O x 2 - (,\* -2\ * I) = 2v -1 

2x -1 = It - ] (id entity J 

Choice U: 2 a - 2 4 \\ + 3 - 5x - 4 

5.t + X * 0x+ 4 (not nn identity) 

4 + x+ J _ x + 9 

x - 3 a- 3 - 9 x + 3 

Simplify: 

4( r y 7 -91-0+3)04 3]-4.0 = £+9 

043)0-3) “ x - 3 

4.v J 3b ■! .v J 4 6*4 9 - 4.v 2 

—-- = x + 4 

1 x -3 

X 1 1 b.v - 27 —A - - + 6.v - 27 

f'h 1 - 1 fl-it, un qmiior \n .in idontiu ‘rhereforu. ■. eat* hnvu sny vnfue. 


Engineerlii|! Part X -« 
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SOLUTION 3-19 It -y - 6; y = 3x-a -A (1) 

'r* Li 9x-y= 12; y = 9x-U -> (2) 

Comparing equations (1) and (2) 

3a - 6 = 9x - 12 

6,1' - ty. x - 1 

tn Eq. (1): 

3(1 j -y “ fii V - -3 

i\ r L:ter Till in problem may be solved by substituting tlu j 
chpicea tu the given equations. 

SOLUTION 3-20 Given: 4^4 7^=32 ^ (1} 

WF® ^^411^ = 41 -> (2) 

Add: (i)- 3 4 {2}, 4 
12.^ 4 21 1/3 = 96 
A2x 2 4 44 V = 164 
65 t/i-260 

f = 4; u = ±2 

When g = +2, r = 1 ] And when \j = -2, r = 11 


SOLirnON 3 -21 
Ans: C 


By Cnmer's Rule, w - S u - / 0 


3 

-2 

1 

3 -2 

D- 1 

5 

-2 

1 

5 

2 

1 

-3 

2 

1 


D = ((3)(5H-3) + [-2)(-2)(2} + (l)(1)(l)| 

•[(ZK5),(1) + (l)(-2>P) + (-3)(1K-2)l=-« 


3 

-2 

11 

3 

-2 

Nj = J 

5 

- 9 

1 

5 

2 

1 

-6 

2 

1 


N» = [p)(5H-6) + f-Z)[-9K2) + (rj.)([){l)] 

• t(2)(5)(ll) - 0K-9)(3) + (-6)(I)(-2)] =-138 


srJLLTtON J 21 fix) = (_v + 3)(_i - 'rj -f ■! 
Ans: C x- r-x-k 

r = k 
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By remainder theorem, 

Retriainder = f{r) - k - ftA'} - (A + 3}(A - ■!) + 4 - A 
= >--*- 12 + 4= A 
(A-4J(A+ 2) = 0 

k = 4 or-2 

sc.) ■ I! ' • 3 * 23 foi the quadratic equation fix- ■i ,; fry 2 + r = 0 to have only 
•hi*: ^ one real rant, (4 - 4irc 


For the equation 4x 2 + Ax + 1 = 0, with j7 ■ 4, b = A. 
and c L -1. 


soumov 3 - ii 

An, 1 ): li 


SOLI TtON 3 - JS 

An.v A 


SOU T[ON 3 ■ 26 
Arus: It 


J£ = 4(4}[1) = 16; A = ±4 

By rccrinincter theorem: 
fix) = X u + 2 

t ■ r = ,v - ^3 ; r - Vs 
/[ t = (V3 V- + 2 ^ 731 


Gy lung division 

3-V + 2 y 

.r- - 2vy + 3j/ 2 j3.i J - 4 .y j \s - 5xy ? -c-by’ 1 
- 3M - 6tf?y +9xy- 


0 2x 2 y - 4ry J + by" 1 
2 .v-y - 4xy 7 + by’ 

0 -> remainder 


By long division: 

2y 2 4 by-5 

2y+ 3 Hy' ■ lRy : +‘Sy-4 

4y 3 + St/ 3 

12 1 / 2 +8y 
- + 18,1/ 

-1 Dy - 4 
-lOy -15 

J i -> remainder 

By remainder theoremt 
f\u) = 4V 1 -i- IBy' + Sy - 4 
r = -3/2 

Remainder = /in = -4; 3/2) 1 - 1-Si-3/2.- + 8(-3/2)-4 
Remainder = 11 
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SOLU'l ION '■ - 2? fix} = {X + 3)t> -4} + 4 


A as: C 


ftns C 


SOU ION 3-29 
All-. D 


y _ jt — "| _ j^ 1 y ” ( l, - 

Remainder = f{k) = (A + l)(k -4) + 4 = k 

k. i-.k-n + 4^k 

P-2k-b = \}; (k - 4}{A - 2) -d 

l, = 4 & -2 


St DLUTION 3 ■ 28 f[x) = x* + 4x 2 - 3x + 8 


Remainder =f{r)-f[5) = %■ 4(5)- - 3(Ej) 4; 8 

Remainder = 218 

_ 3x 2 + 6 * + ft 

- 2x- + 6 j3j? - 4.t 3 4 2x" i- 36x + 48 

3x 5 - 6m 1 + I8x- 

61 + - 4x 3 -16,v- + 3b.r 
fix^-lir 3 + 36.t 

8x l - lb.v- + 4M 
M-W *48 


iULLmON 3 - 3t3 
An:,. II 


Ans; D 


The quotient is 3x- + 6x + 8 

i «ji + h\ x = 
x ji + b 

I , 1 

- = a - i?; y = —r 

y ji-fa 

1 1 

*-y- —r —r 

rf + / ' f? - f 1 

(.i 1 -i- 6) (c - 6) 

' 2b 


SOLUTION 3 - 31 x -1 /,r = 1 


raise both sides to 3 


rx - i/jc> 3 = I s 

.t 3 - 3.r 2 (l/'-t) + 3x(l /x) 1 - (1 /) )' = 1 

r-3x4 3 /t-1/M= ! 

a 1 - - 1/x) - T/a- = 1, bul ■ I / V = "I 

x 1 - 3(1) - 1 /a’ 1 - I 
,r ! - 1 / y 3 = 1 + 3 
X 1 - 1/ Y' 1 = 4 


'1 
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solution 3 - 51 

Arts: G 


solution j- 33 

A hn M 


'»irrTtij^i. 3-| 

All-4; H 


l/r+l/y-B -A (1) 

-/X - 1/i/ - 1 ar 1/1/ = 2/.V - 1 -> (2J 

Substitute 1/r/ from Eq, (2) Ho Eq, (1): 
l/x + 2/i-l=3 
3/r = 4, then x = 3/4 

5* _ * 13 f 2.v *■ 1 

{2x 4 IJfc: + 3j " [2x + l)f,v - 2) (r - 2)(* 4 3) 

M 5v{-v - 2‘j t.v i-3)(y - 3)4 (2.1 4 IHZvh-I) 

(24f 4 l|T + 3)fi- 2) 

„ 5.V 2 - lG.v 1 .a - - bi -t- cj) ■>• (q.r 2 4- I .v - i] 

(a.K +l)(x + 3)£jr - 2J 
Br 2 -12r-S = 4 ( 2 .v 2 -3* 2) 

f2.Yi-l)(tT-;i)(T-2j * [2 .t-,1)(.v + 3)[.l -2} 
- 4 ( 2 j+J)[a-- 2 ) J_ 

+ ,T4l 

3x = 4 V ; - « —, and ^ 

3 if 9 

& 2 _ 3 r 1 = 4 

4}/ 3 4 * tr r<J 3 


sr h.i Ni l ■ r- 

An\ C 


SOLUTION .3 - 36 
Ins 


S( >LI n U IN ■■ O 

XI US: ( 


(rr 4 I/,;)- - (.r-T/iap 

- lUt - i/a) + (,j- I/tr)J[(d + l/ff)-fii-l/ ( i)] 

Fh m rilht’tEc division 

fix) - ,v + Qr 1 t (Jr :i + th -2 ■+ ftv + 32 
x -> r « r + 2; r™ -2 

1 0 0 0 LI 32 1-2 

-2 4 16 -32 1 - 

1 -2 4 -8 16 l l -> CoefFTcfertts 

t'hequotient is: l 1 - Zv- 1 -i- 4.v a -Sr 4- |h 

1 / - lv 4 - 4 .= 0 ^ (l j 

y + x7y«.24/y (2) 

Multiply Eq, (2) by t/■ 

_i/ ? + .r 2 = 24 
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SOLI ■ 1 JON 3 - 3H 
Art*: A 


St) LUTON 3 - 39 
Ann; C 


S( JLL-TION 3 -W 
Ails- L 


From Eq. (1): :y = 3r-4 
then; 

(3.v - 4 }* + x 2 = 24 

fo;3-24.v + 16 +.v==24 

10.V"-24.r-8-0; 5 ^-1 It - 4 = 0 

-(-I2j ± J(-12} 2 -4[5)(-i] 12 ±a/224 

■ V= -2(5) » 

121-^14 (i £ 2^14 
x_ 10 $ 

6i2\ITi IS z ItJ 14 2Q -2±&Jl 


f.r 1-4A410) _ A S(2 .t4-2) C 

<v : ' -2^-lo.r) t (ij^+Zx+S), (X^X+S) 

X* + 4.y 4-10 - Atf + lx* 5) + B$X +- 2)x ■» -Cx -> (1) 

Eq. (1) is an identity. Set 3t- G to eliminate U and C: 
10 = Aft) + 0 + 5) 


r+ 10 = A + 3 

t 2 -4 x~2 x + 2 

x + 10 - A[x * 2) + fl(.v - 2) 

Set v-2: 2 + 10 -,A(2 + 2) + E(2~ 2); A = 3 

Set v - -2: -2 4 10 = A{-2 + 2) + fl(-2 - 2); 6 = -2 

a + 2 x 4 2~ _ A g 

x 2 -7x +12 " (x-4p-:3) ' x-4 .v-3 

,v-2 = A(r-3) 4’ BEjt-4} 

,v 4- 2 = [A + ©t +(- 3A - 4B) 

Equating coef fid cuts: 

A 4H-1;A. = 1 -B ">(1) 

2-^A-4fl ^(2} 

Substilutc A in Eq- ll) to Eq. {2V 
2 “ -3(1 -B) -48 
2 = -3 -r 30 - 4B 
B =■ -5 and A = 6 

L , ^A-i 

.r' - 7,v 4 -12 .t - 4 r - 3 
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SOLUTION 3’A^-i 
Ana a 


Let .r be tffe sum of the lirsl 80 numbers then; 
,!j / SG = tpean = 55; u - 4,400 


Jf the two numbers 250 and 850 were rerhdve^; then the 
arithmetic mean of the remaining numbers is: (78 
numbers were left) 


SOLUTION 5 iJ 

\ns: |i 


stjLirriON 5-4i 

A ns: U 


[IT -250- S50)/7B - (4400. - 250 - 350)770 - 42,31 
Let j bv tlie sum of the first n nu mbers, then a /' b -17 or 

,f = 102. 

Let x ansi \j bn the I wo number for which t - y — 4 f or 
.v =4 + 1 /, then the arithmetic of the new sd of number is: 


a + x +■ \{ 

mean =- 

8 


-19 


1«(H) - 1D2 + (4 * vi + tf 
}f= 23 


x = 27 


Note: The answer for this problem can easily he seen 
h em Hie choices. The only choice whose difference b 4 
is tetter ft [23 and 27). 


2.v - 3y — x + tf 
x - 4 1 / 

-V'/ = 4/l 
{xhfY= 43 = 16/1 
x -: \p = IS ET 


SOLUTION 4 - i i 
A ns; A 


then -l = k{2) t - = A(3) 

a b 


n - l/2A r i = i/3A, c - 1/4 k t then 

0 1 +ft+i 1 ):[ft + t’).= (l/2+ 1/3 + 1/4); (1/3 + 1/4) 
- (13/12}: (7/12) 

= 13:7 


S' Tl.UTtOS' 4 - -n 
Ahs Ii 


Let x bu the mean proportional to a and 20, then 5: * 20, 

‘5 X 

or — = — 
jc 20 
-t- : “ 100; a j = IQ 
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Let x be the foil nil proportional, then 7 r 12 r 21 x 
or 7/12 = 21 /.v 
x E 21 (12)/7 = 36 


SOI IJTTON 3 47 
Arts: C 


SOLUTION 3 - AB 
Ansr B 


Considering the left sitU 
-4 < 3.r - 1 
-4 +1 < 3* 

-3 < 3.v r thus-1 < x 

Considering the right side 
3-v-T <11 
3-V < 12, thus x < 4 
Therefore; - I < v < 4 


Another Solution: 
-4 < 3x - 1 < 11 
-3 < 3v < 12 


Add E to all the terms 
Divide all terms by 3 


SpLuriQN 3 - d c J 

Ansi A 


solution ;i - so 

Arcs A 
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Problems - Set 4 
Logarithm, Binomial Theorem, 
Quadratic Equation 

btouuiM i - i ]ojI x 

If —p——- = 2, wbiM is ihi. 1 value of r? 

f - fo£ m - 

A, % C. 4 

| 25 D. 5 


i N.KM i -1 
Hi-: Oct v-m 

njtorii i-:.vr ■. 5 

I J HO H LEM I - I 

PROBLEM 1 ■ 5 

riLOiii s:m 1 -1? 

PROBLEM l - “ 

PROBLEM i - H 


Solve for x\ log 6 - x log 4 = fog 4 + log (32 ^ Id 

A. 1 C. 3 

B. 2 D. 4 

Which of thy following cannot he used as a base of a 
t-vstem of logarithm? 

T A. 13 C. 2 

B'. 10 D. 1 

Ef log *i 2 1000 ~ v, what is the value of ,v? 

A. 4.19 C, 3,12 

R. 5.23 D. 4,69 

Find !lii' value of a in the equation log (J 2187 = 7/2. 

A. 3 . C 9 

B. 6 D. 12 

If log 2 - v and log 3 = \j f find log 1.2 

A. 2r + \j C, 2x + y -1 

B. Zxif /111 D, xu- 1 

fog * t 

—-— is equal to: 

fogy 

C (y log ,v)/(,r logy) 

R. y log x - x log 1 / D. I 

If li '"= F, what is the vaI ue of .v? 

A. (l/^(JogP-fO C (1 /n)P w - 1, 

B. (l/fojfog(F-f>) p, (l/ra)logFQ 
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PROBLEM 4 - 9 plflcl the value of fog^)' 1 

A. 2a log a C, s fog tf 1 

B. a 2 - Jog a O, (frlogii)" 

PROBLEM 4 - 10 Solve forv = lpg h a>■ tag. dX log , c 


A. logj.a 


C, log,.f 

D. logjfl 


•PRQE3LHM 4 - fl Find die positive value of x if log ^ 36 = 2 

A. 2 C. 6 

B, 4 D. 8 


PROBLEM i - 12 Hind x if log, 27 + log, 3 - 2. 


FRi )BLEM 1 J3 Find a if fogj (ii + 2) + logs (i7 - 2i = 3 

A. 2 C fi 

B. -I D. 8 

Y Ron LEM 1 ] -1 Solve for v if fog 5 x ■ 3. 

A. 113 " C. 135 

B, 125 D. 145 

PROBLEM t ■ ] ^ Find log P lf:ln P = 8. 

A. 298U.96 C. 3.47 

B. 2542.33 D. 8,57 

PROBLEM 4 - id If log ^ x - -n, then x is equal to: 

A. B4 Cl / 8 rt 

B. t / 5 * D, 31 / n 

PROBLEM 1 - 17 If 3 login v - log:ij y = 0. find y in terms of x 
A, if-tfx C. 


B u = -J7 


D. 1/ = Y 


Which of die following is correct? 

A. -2 fog 7 - 1/49 C fog 7 (1/49) = 2 


PROBLEM 1 IB 
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F'ROm.EM I iv 
Ml April 


% lti ^ JtS S» of Jequals Joy of' v 10 the -\h\ inwpr ~ 
find also equal to; 

A. ttJ &^ r togfo)^ 1 


Q - ?J 


□. (ra 1) bg(,r) 


PROBLEM 4-20 
MR April 1996 


PROBLEM 4'-.21 
Ml- April 1997 


PROBLEM i 11 

MH April PJ9? 


PROBLEM f 2* 


PROBLEM i 1-i 
CL Nov j yo? 


RJtOBEEM i - 
CE May IW, Ki m i Li j 
to 

nov. \m 


F J ElpE1LK.M i - Jo 


Wliiit is i Fit! natural logarithm of y to the xu power 7 

A. l/.vy C. xu 

0. 2.71B/.VI t D. 2.7Wnt 

Whot expression is equivalent to log* - log (y + z)7 

A. log .T - Jog y + tog i C log A - log y - log z 

R. log [ .v / (y+ i) J D. log y + log (x + z) 

h.it is the value of log to the base IQ of 10rJ0 : '■? 

A ’ 9$ C 1&9 

B. 999 D. 9,5 

11" log j 2 -r log ; x = 2, then the value oF x is H ^ 
A; 1 C. 3 ^ 

EL 2 D. 4 


Log o S45 = ? 

A. 4,3-48 

B. 63*8 


C. 5.912 

D. 3.761 


PROBLEM 4 - C 
t.T Nov. jyyv 


Nil- logarithms of the quotient and the product of two 
nu.nl.ers ate 03218251B and 1 -556302501, respectively, 
rind the first number? 

A - ? C. 11 

R, 111 □ ^2 

I he turn .4 l he logarithms of two numbers Is 1.748188 
Lind the difference of their logarithms is -0,0579519. One 
of the numbers is; 

A. 9 Q ft 

R 6 D, 5 


Solve fur [/; ■,■ = Fn —— 
£* -3 ’ 

A. 2 

R, ,T 


C. -2 

D x -2 


Engineering 
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PROBLLM i - ’IS 

ece April t'yya 


PROBLEM i 29 
Ml Oct. 1997 


PROBLEM -. - ffl 
MH April 1 L ;9M 
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What is the value of flog 5 in I he base 2) + dog 5 to the 
hose 3)? 

A, 3.97 C. 937 

U. 7,39 D. 3.79 

The logarithm of negativeYiumber ls: 

A. irrational number C. jjrta§1nilrv number 

B. real number D. complex number 

36,5 to the ,v power - 6.5 to the ,r 2 power, solve tor .t 
using logarithms. 

A. 2.70 C -2,10 

B. 2.10 D. -2.02 


PHULU.EM -i - 31 
CE N'ljV . 199U 


Find the 6th termol the expansion nl ('l/2rr - 3) 


256? 11 
663 3 L ' 


22113 

126jt l: 

66339 


PROBLEM 4 32 

ICE April igvfl 


PROBLEM ■. • 33 


In the expansion of (,v + 4y) J Vthe numerical coeFfidenl of 
the 5 lh term is 

A, 253,446 C. 63,369 

B 126,720 D. 506,880 

The middle term tn the expansion of (.*- - 3)' is: 

A. -70 c C- -5670 C -- 

EX 7Q* 6 D. 5670 a* 


PROI.ifJ M -i - Vi 

CE Board 


PROBLEM -i-35 


The term involving .r : in the exp&q&ion uf (r :; + 2/ 1') 1 - Is; 

A. 25434 ** C 2534-1 jC 

B. 52344 ^ D. 23544 .v y 


The constant term in the expansion of v + —j-— 




A. 3003 
B; 560 s' 


C 6435 
D 7365 


PROBLEM 1 - 36 Find the sum of the coefficients in the expansion ul 

t*+aj,-£)<*, 

A. 2=i6 
B 1024 


C. I 
D 6 
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m I0LEM 4 - 37 


INtGBLEM -i ■ 3S 
fiCE April l'^Jn 


The sum of the coefficients in the expansion of 
O' + 2\/ + r)- 1 (x -i- 3i/j’ i^: 

A. 324,288 C 131,072 

0. .65,536 D. 262,144 

The sum or the coefficients in the expansion of [.r + \j -z} 3 


A Jess than 2 
B. above 10 


C. tram 2 to S 

D, from 5 to IQ 


I 1/ >lh EM 4 - 39 
HCK Nov, 1^5 


PROBLEM -f - 40 


PROBLEM i 'I 


VWYiil-. M i 12 


BROULEM J ■ 13 


pm UU.F M I | I 


PROBLEM 4-45 
ECEMnVeh 1996 


Whot is Ihe sum of the coefficients of the ex pirns ion qf 
(2ir-l)»* 

A. 1 C. 215 

B, ft D. 225 

In She quadratic equation At ? +- Bx ■+ C - 0, the product: 
of the roots is: 

A. C/A C. -C/A 

II- -B/A D, B/A 

M 1/4 and -7/2 mv ihe roots of thu quadratic equation 
Ax 1 + Bx i- C - U, what is the value of B7 

A, -28 C. -7 

B. 4 □, 26 

In the equation Tv-' + 4'. + i2/r - 5) = 0, find h if the 
product of the roots Is 4. 
ffl -7/2 C, 17 / 2 

B- ’10/2 P. 7/2 

If the roots of av ■* bx + c = 0 are If and e, then the roots 
ol n ,: + hx + ii = D are 

A. N and v C. l/jiand 1/p 

B. -ir and I' D, - \/u and -1/p 

II (he roots of lire quadratic equation ax* 4 bx + c~ Q are 
3 and 2and j. A and i areal] whole numbers, 
find j] + Ji 4 : . 

A. 12 C. 2 

B, -2 D, 6 

The equation whose mots arc the reciprocals of the roots 
of 2v- - 3x - 5 ~ [} i&; 

A. 5x~ + 3x - 2 = 0 
h. 3 j 2 - 5y - 2 = 0 


C dr 2 - 2v - 3 - u 
□ , Zx 1 - 5x - 3 = 1J 
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ANSWER SHEE T 

A S S g 9 I 
2 - 3 10S t 
i $ $ e $ i 
* 3 3 0 8 8 
5 3 I $ 0 I 
8 . 3 3 0 0 I 
’ 3 I0 $t 
3 3|g0g 
a 3 0 500 
«31091 


'•> 3 8 0 0 0 
’ 2-30000 
!3 3 0 0 0 S 
14 - 3 0 0 0 6 
,5 - 3 ® 0 0 t 
16 3 0 0 0 0 
" 3 0 0 0 0 
ls 3 I 0 ® 0 
’9 3 0 0 0 0 
26 3 0*0 0 0 


21 . 

31000 

22 . 

3 0 0 0 1 

23 

3 0 0 8 1 

24 

31001 

25. 

31008 

2G. 

3 3 0 .0 0 

27 

3 3 0 3 1 

26 

3 8 0 8 0 

2S. 

3 8 0 8 0 

30. 

3 8 0 0 1 


310 0 0 
3 0 0 0 0 
3 0 0 0 0 
3 S 0 § 8 
3 0 0 0 0 
3 0 00 0 
3 0 00 0 
3 0 00 0 
3 0 0 0 0 
3 0 0 0 0 


41 3 0 0 0 0 
«- 3 S 0 0 I 
«30080 
«33000 
« 3 0 0 0 1 
«33801 
«33001 
43 3 3 0 8 0 
v 33080 
50 3 3 0 0 ® 


5’ 3 8 0 0 1 
« 3 3 0 0 0 
33- 3 3 0 0 | 
54 318 0 0 
5S - 3 3 0 0 8 
3« 3 3 0 0 8 
=’-38300 


=9 3 8 0 0 8 
so- 3 3 3 0 0 
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Solutions to Set 4 
Logarithm, Binomial Theorem, 
Quadratic Equation 


SOLUTION i ■ J 
An 5 : B 


SOLUTION 4 J 
Anh; C 


SOLUTION 4-3 
Ans: D 

SOLUTION -I - 4 
Ails* A 


SOLUTION -1 5 

Ann; LJ 

SOLUTION 4 - 6 
Ann; C 


SOLUTION 4-7 
An.v C 


SOLUTION 4 N 
Arts; A 


% _ 2 

1 " 2 

logtci.v ^2-2 lugj.,i 2 = 2 A>Jog,i?4 

,..., 0 , 


x= 3 U -' i-ii' = — ■— r butieihO-4 

x= 100/4 = 25 

log 6 ■*■ x log -l - log 4 + log [32 + 4 r ) 
log 6 + log 4 t - Eag 4 + log (32 + 4 : ) 

Jog (& x 4*) = log [4(32 + 4 T )] (But if log r? - log b, d = l'} 

6 -(41 = 4(32 4 4’} 

M 4 1 r 125 i- 4 * 4 T 
2 * 4 T = 125; V = 64; x = 3 

A logarithm cannot have a base of 1 


I f log : EOQfl = x then 5.2 J = 1000 
In 5.2' = In lOUQ 
x In 5.2 = In 10013; v-4.19 

If log „ 2157 = 7/2 then in'- = 2187 
a = 21S77A-9 

log 1-2 = log = log 12 - log 10 

= log (2) (2) (3) - 1 = Jog (2) + tog (2) + log [3) - 1 
but; log 2 = x and log 3 - y 
Ing 1.2 = x 4 x 4 y - I - lx + u - L 


log v' 

log?/ r 


i/iog V 
■rlogi/ 


ID '' - jP h taking tht logarithm ol both sides 
[oglO" 1 ''’ = log F but log ii)""" -ax*b 
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SOLUTION -i - y 

■\I1M M 

SOJ.UTK >N -J - 10 

UtS' A 


-SOLUTION 4 - 11 
A ns- C 

SOLUTION 4 - 12 
A ns: A 


■■I M i M JN i 13 
Ahm C 


SOLUTION : 4 - H 
Ans: K 

solution 4 -15 

AsiS; C 


SOLUTION | - l(i 
AnS; C 

SOLLTlQN A - V 
Anu r 


SOLUTION 4 - \R 

An.S: ■: 


ax - log P - b; x = - [leg P - fr) 
a 

lug L' r I - log r?"" - n 2 log ji 

logiJ tag 4 Jog i - 
togh togc log d 
log , 

'"5s* 

If log ,36-2, then x 2 = 36 nnd x - 6 
log, 27 + log 3=2 

teg t (27*f) = log, 81 

x 2 * 81 ’ r x = 9 

log . {a + 2) + lug . (v< - 2; = 3 

log t (a * 2)({j - 2J - lo& ta--4) -5 
n- - 4 = T = 32 
n~ = 36; a = 6 

log 5 x = 3 
r - 5 l =■ 125 

In P = log,. P = 8 

r = & = 2980.% 

lug P - log 2980.46 = 3,47 

IpgaT- -« 

y = 8 rn = 1/3" 

3 Jog v = Jog i/ 

log ,v' - Jug if (Out if log u = lag h, ii = f?) 
Thus iv - x 1 

Among the choices;' choice C is correct, 
log f 1/49} - -2 
7-1 = J / 49 
1/49 - 1/49 (OK) 


log s/.v = logivi 1 '" 


g.i n<i is 

Ann: A 
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[SOLUTION 4 - 20 
Aus- C 


SOU TLON q - 21 
A 05: 13 

SOLUTION 4 - 12 
An5: A 


SOLUTION -t - 23 
A n.-:: D 




ROLtmON i ■ 24 

An.s: D 

SOI i : 11 ON 4 - 25 
Ansr A 


ln(t‘ r v) log,.(t"' i ) 

Prom the basic logarithm property; log,d* - x 
inf^ 71 '} = xy 

By principle, log a - log b = log (a / h) 

Thus, lug x ■ lug (i/ + -) = log + z}j 

logwlQWR "logwllD 1 ! 33 

= Jog |,,i 111" ** = 9.9 log n, ID = 9.9 
Or using calculator, lag m lUQlT ' - 9.9 

Jog r 1 4- log 3 v - 2 
Bv definition Ice b = 

lug, ,t 

and log „rr = 1, also lug „ b- —^— 


iSSli+lo^-Ol 

log. X 

-—^—- + log _v = 2 multiply by log : x 

1 + (log > .r}-' = 2 log : x 

dog j x) 7 - 2 lug 3 + 1 = 0 ; (log 2 x - 1F = 0 

log : x - 1 = 0; log 2 v = J 

i = T = 2 

Note; Th\$ can also be sulvcti by inspection or by 
substituting tbe values of x from the dt. 0 i.fes. 

By change base rule, tog ■■ if = tog it / log b - In a / In f? 
lug84 5 = log 845 / log 6 
log , 845 = 3.761 

Let X end :i be the numbers, then; 
log nWvj =l.L3521 &251S 
r/t/= ia^JniH> x/y = 2.25 
x = 2.25u , 

log w (r if) = 1:556302501; ,v i/ = ill 1 

xj/=36 *$) 

Substitute v in Eq (1} to Eq, (2V 
(2.25y} r/ = 36 
if- = 16; y = 4 
'and x = 2.25(4) - 9 
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SOLUTION -i 26 

Alls i" 


solution i 

Ans: A 


5 DLL rriON l - AH 

AnS: D 

'll 7 ION -i - 29 

\nx: iJ 


.SOLUTION 4 - 30 
ActS: C 


lt>A x + tog u = lug (i vl = 1.7-1818A 

xj = ID 1 56 -> 111 

log x - log y - log [if \f) = -0.0579919 

Xfy - 

x/ if « 0.875 

X - 0.0751 1 4 (2} 

Substitute v in i'q (2) to Etj. (1): 

(0.875syJ 1^ = 56 
f = 64 

i; = 8 and ,v - 7 


u = En-^-r ==■ Inf' - Ini 1 r "~ 

• ti 1 ' 1 

if = T In c - (x — 2) In a But In a = 1 
i; = -1 - (,v - 2 ) ; y = 2 

log!5 "■ lognS « (log'S)/(log2) + (log5)/(log3) 
log i 5 ■*■ log : 5 = 3.787 

The logarithm of a negative number can be evaluated as 
follows: 

log (-a) - Jug (rr)f-l} 

knowing that f J = -1, 
log (-a) = Jog (rtjfi 1 ) 
log (-ii) - log 0 + log j 2 
Jog (-ji) = tog it -i- 2 tog / 

Fhe exponential form of the imaginary number i = pC'W 
bg (-rr) = log . 1-^2 Jog^tVd 
log (-rr) = Jog a + 2 ([ n/2) log a 
log {-ji) - log a + it i log c 

Thus, the logarithm of a negative number is a complex 
number. 


38.5'=6.5^ = 


£_ _;fi£v 

1.5-' L 3S.5 J 


l akinn Lilt' logarithm of bnlh sides; 
(6.51- = in(6.5/38.5) 1 
[n (6.5) 2 - x In (0.5/ 38.5) 
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ln(ft.5.r _. 2: 

ln(6,5/38;5) 


SOLUTION 1-31 
AilS T\ 


Another Solution; 

|n{3B.5J' - ln{{j.5) c ' : 

. In 38.5-i(.v-2) In 6,5 
1.95.1 = x - 2 
i).95a - -2; ,v = -2.1 

Or v/E can just substitute the choices to the given 
equation. 


r lt, rerm=----— x" rr| y r 1 

(«-rtl)l{r-l]l 

■' = T. ;/ =. 3: ,= 6 

6* term - —-—-f J-V' ' (-3) 6 " 1 

(16—6 + l)!{6- 1)1 l, 2ft) 

0 SP = rim ^ 24? ) = 


SOLUTION 4-32 
Anii B 


SOLUTION i ■ 35 
Ans: D 


r* 1 ' term = - IT' 

(?r-r+l)f(r Ij 1 

The 5" - term of (.v + 4y) 12 is; 

_ ] 2- _(v)iJTsuj f4 y )t3-Tj = 1 26720 u’ 

(12-5- l)E(5-l)r ' 

The numerical coefficient h 126,729 


r ih term = - : - u" 

(ir f ' 

fi 

For the middle, term, r - -- + I 

l br even values of ft .only) 

r “B/a +1 = 5 (5 lh term) 
a - x 2 ; b = -3 


MiddIe terni ;5' 1 temn) 


(S-5+ Jji{3 -1)1 
= 70 .U i,-3)' 

= 567U b 1 
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SOLUTION A - M 
Ans: C 


r' fl term =---- rT^ 1 Ef" 1 

pr- ?' + l)!(r -1)1 

The variable part is found in n' : ft' 1 We enn find the 

term (r) b\ Liquating the variable of this expression to 

x*. 


a'"" b-‘ - f^T 

\x ) 


,v f_1 


Equating: .v 2 ' Jr = x K1 (But if x" = x'\ a = b) 

27- 3r = 9; r=6 


6"' term i’™ -^- 12 )'^ jTf 

ti !Sl term = 792 j 14 ™ = 25144 ** 
x 

SOLUTION-i - 35 , 

Ans B Vhe constant term in the expansion of [y+I/j/j : is 

the term that comas ns ,v°. 

The r lti term of fti + ft)' 1 is —- - -r; r, " rrT [i'" T , 

(ft - r + l)!(r-l)j 

where .t = x, b = 1 / y :v2 and n - 15. 






T ani—a jxz 

v ii"-,i u. iV“ = ^ ( Bu > jf ^ X b t then fl = 2s) 

16 - r - 3r/2 + 3/2 = 0 
y - 7 (7 <h term) 


7 |! ‘ term = —-—-y ]S 7 ' 1 [ V v . ] 

(15-7 + 1)[(7 -l)r 

7'" term ~ 5005 x '/x' ! = 5005 

MH.t Non i .v Vo gel the sum of the coefficients in lHe expansion. 
' "' s A rcpl ace a El the vitfifl N cs w ith I. 


Sum ^ [1 - 2(1) - ! J 1- =256 
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SOLUTION 4 - 37 
Ansr D 


SOLUTION 4 - 38 
Arts: A 


50LU HUN 4 - 39 
Ans. B 


Set all the variables to J: 

Sum of coefficients - (1 + 2 + 


+ 3) 5 = 262,144 


Tn get the yum of the coefficients (and constants) of a 
binomial expansion, set alt variables to 1. 

Sum of Lod'Ucients = (T + ] -1 y = 1 H “ 1 [less than 2j 

Sum - [2(1) - 3 j •+ = 1: 1 = j 

Mote: the last term of die expansion of thiy binomial is 
(-]) " = 1. which is co ns tan 1 (riot a coefficient). I hurefore 
the yum of the coefficients is 


Sum of coefficients - I - ] - D 


SOLUTION I - 4.Q 
Ans. A 


Hie product of the reals of I he quadratic equation 
A,v 3 i- By + C = U is C/A 


SOLUTION r - i J 
Ans U 


SOLUTION 4 - 42 
Ans: C 


SOLUTION i -43 
A jus: C 


If 1/ I and -7/2 are roots of a quadratic equation, then; 

(*--f 

x- + 7.i:/2 - x/-l - 7/ ti = (1 multiply both side by fi 
Hx 1 + 2By - 2x - 7 = Ll 
Sx2 + 2 Gx -7 = 0 
Therefore, E = 26 

For the quadratic equation It- + 4.x + flft - 5) = Q 
A =3. 

B =4 
C = 2h -5 

The product of the roo's is C/A 
C/A - (2ft - 5)/3 = 4 
2ft - 5 H 12; ft = 17/2 

For the quadratic equation iu- t bx + i; = 0 whose routs 
are ir nnd 7 ,', the sum of the roots is -ft/iT - ;r + i 1 and the 
product of the roots is c/a = uv. 

Dividing both sides of the equation l.v : bx + a = D by n: 
{c/i 7).r + (ft/ji),v + 1 = 0 

hut c/a = juf and b/n = -(Jr ^ y) 

(rni) ,t 5 - (r^ + j?) .v + 1 = G 
(tn' - IJft'.r - 1) =tl 
x = l/u and 1/v 
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solution 4 - 44 

Alts; (J 


suurnoft i. js 

An?. \ 


SOLUTE 1ft 4 - St 
A ns C 


SOLUTION i - 
Alls: || 


SOLUTION -i ■ 4H 
A Lis. II 


If the routs. of a.A + bx + s’ T 0 are 3 and 2. there 
(a - 3j(.v - 2 ) = 0 
x 2 - 5x + f> = 0 

Thus; ir = 1, b - -3, and £ = 6 
a+b + c = l + (o) + 6 - 2 

For tiiLf given equation 2x z - 3i - 3 - 0 or (2r - 5)i v + 1) - V, 
2.x-5 = f]ji = 5/2 
x + i = 0; x\- -1 

For the reqHired equation, the routs arc: x = 2/5 and -1 
then; 

{.t - 2/5)(ir + i) - 0 
i 2 + x - lx/5 -2/5 = 0 

x 1 + 3.i/5 - 2/5 = U multiply both side by 5 
Bx 2 IF 3x - 2 = 0 

11 the root:- itf the equation are 1/3 and 1 'j, tfien the 
equation mat 
be written as: 

(a - I/3)(x - Vi) = 0 
x : - f7/'L2).Y + 1/12 = 0 

Mu 11 i p I v bo th si d es b v 12: 

12A - ?x +1 = 0 

1 he expression A.v- + Bx + C is a perfect square if B 2 = 
4 AC, 

In die expression k v : - 3 kx + 9 P A - k r i? - -3Ay and C = 9, 

9A 2 - 36* 

9A - 3 6 
A- = 4 

For the equal ton Ax 2 -1 B.v + C = tl to have nnEy one real 
solution B 2 - 4AC - 0 

For 4 a- + kx + 1=0, A = 4, fi - A and C = I. 

A--4(4}{1) = 1) 

A = 44 
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IjnL- TION 4 - W 
AnS: A 


SOLUTION I - 50 
Ansi P 


"Thu r.tnU roof means that the given quadratic equation 
has only one rout, thus it is a perfect square 

For I he equation Ax 2 + Bx + C = 0 to he a perfect square 
B 1 - 4AC = Ui 

B 2 ■ l\C= ;-hi - 4(1 jt = 1 ); k = l J 

The equation is therefore A - bx I- 9 = 0 or [x - 3J J - 11. 

Thus, the only rout is 3 

Let AC - E.v + C - 0 be the correct equation. 

Fur the first student who gift roots of 2 and -3: 

{x - 2)(x + 3) - 0 

i 1 +1 - 6 - U 4 Equation made by the 
first student 

Since lie made 0 mistake on the coefficient of the 
constant term (B) only, then A - 1 and C = -h are correct. 

For the other student who got roots of -1 and 4: 

[1 + I)(a - 4) - 0 

,V : - 3l - 4 = 0 -> Equation made by 

the other student 

Since he made a mistake on the constant imn {Cj only, 
tfsen A = ] and B = -3 are correct. 

Thus, line correct equation is X- - 3.v - 6 - U 
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Problems - Set 5 

Age, /Mixture, Work, Clock, 

Number Problems 


PROBLEM 4 ' I 


PROBLEM 5 ■ 2 


PROBLEM ■> 3 


PROBLEM 


PKOULELM 3 =5 


PROBLEM 
HCP Nun 1 1 J 1 -:5 


PROBLEM s • 


I wo times the father's age is 8 more ihan sl\ times his 
>ons age. Ten years ago, ihc sum tiF their ages was 44, 

I Be age of the son is: 

A. 49 C 20 

&■ 15. D. IB 

Petefs age 13 years ago ivas 1/3 of his age 7 years 
nance b1 o w old is Fe te r? 

A. 15 C. 33 

B. 31 D. 27 

A man is 41 years old and in seven years lie wilt be four 
Eings as uId as his son is a L that time, How old is his son 
now? 

A. 9 r 5 

a 4 o' 0 

A father is three times as old as his son. Four years ago, 
lie was lour times as old as his son was at that time j 
How old is his son? 

A. 3b years C. 32 years 

B. 24 years D r 12 years 

:ht ages of the mother and her daughter are 45 and 5 
years respectively, How many years will she mother he 
three times as old as her daughter? 

A 5 G 15 

£. IP D. 2{J 

Mary is 34 years old, Mary is twice: as old as Ana was 
when Mary was as old as Ana is now I low old is Ana 7 
A < '16 C. 19 

B. \B o, 20 

1 he sum of the parent's ages :s twice the sum of their 
children's ages, hive years ago. the sum of the parent's 
ages is four times the sum of (heir children's ages In 
iafieim years, the sum of the parent's ages will be equal 
to t he s urn of thei r eh i I d ren J s ages. 1 low many chU d ren 1 
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were in the family? 

A. 2 ‘ C, 4 

R 3 as 

'PROBLEM -i 8 Two thousand (2000) kg of steel containing S% nickel is 
to be made by mixing a steel containing 14% nickel with 
another steel containing fi% nickel. Mow much of the 
steel containing 1-3% nickel is needed? 

A. 1500 kg C. 750 kg 

R 300 kg D 50D kg 

PROBLEM 5 - c > A 40/gra'm alloy containing 35% gold is to be mulled 
with a 20-gram alloy containing 50% gold. How much 
percentage of gold is the resulting alloy? 

A, 4Q% C, 45% 

B, 30% D, 35%' 

PRO 13LEM 5 - 10 In what ratio must a peanut costing I 1 240.Lit) per kg be 

mixed with a peanut costing P 340.00 per kg so that a 
profit of 20% Is made by selling the mixture at P 360.00 
per kg.? 

A, 1:2 C 2:3 

R 3:2 D. p 

PROBLEM 5 - |] A 100-kiltigram suit solution originally 4% by weight. 

Salt in water is boiled to reduce water content until the 

[ concentration is 5% by weight salt. I low much water in 
evaporated ? 

A 10 C 20 

R 15 D. 25 

LPOi-il Rm 5 - ic A pound or alloy of lend and nickel weighs 14.4 ounces 
in water, where lead Josses l/l'I of Us weight and [ticket 
losses 1 /9 of its weight. How much of each metal is in 
the alloy? 

A. Lead ~ 7.2 ounces; Nickel = 8,8 ounces 
B. Lead = 8.8 ounces; Nickel =7.2 ounces 

C. Lead = 6.5 ounces; Nickel = 5-4 ounces 

D. Lead = 7.8 ounces; Nickel =42 ounces 

PROBLEM 5 15 An alloy of silv er and gold weighs 15 07. in air and i I 

02 . in water. Assuming that Sliver losses 3/T0 oi its 
weight in water and gold losses E/18 ol its weight, how 
many uz at each metal are in the alloy? 
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A, stiver - 4.5 02; gold = 10.5 oz. 

B silver = 5.75 oz,; gold l'L25.oz 
C silver - 5 oz gold - 10 oz 
D silver ■ 2.75 uz, gold - 12.25 oz. 


I'lttJliLI-.M ' - ii A pump can pump out a lank in II hpurs. Another 

' V,J 'T'" 1 1 '' K pump can pump out the same tank in 20 hours. How 

long will it Like both pumps together to pump out the 
tank? 

A. 1/2 hours C, 6 hours 

B. 1/2 hours D. 7 hours 


! 'k' 44.1 i - i- : Mr Brown can wash his car in 3 5 minutes,, white his son 

John takes twice as long to do the same job. If they work 
together, how man} minutes can they do the washing? 
A. 6 ' C 10 

LI 8 P. 12 


;, I4 IUUjM s lu One pipe can. fill a tank in 5 hours and another pipe tan 
n!S the same tank in 4 hours A d rainpipu can emptv the 
full content ol the tank in 20 hours. With all the three 
pipes open, how long wifi it take to fill the- tank? 

A. 2 hours C. 1,92 hours 

Ik 2.5 hours D. 1.8 hours 


PKOitkKM 7- - r A swimming pool is filled through Ik inlet pipe and 
f hen v mpi ted through i ts ou 11 e t pi pe in a t n ta I of 8 hour> 
ft wafer enters through its miet and simultaneously 
allowed in leave through its outlet, the pool is filled in 7 
k'2 hours. Find how long will It Lake to Jill the pool with 
the out let dosed 
A. 6 C. 3 

13. 1 D. 5 


WIDHl.liM 5 T ih Three persons can do a piece of work alone in 3 hours, 4 
Hours, and n hours, respectively What fraction of the 
job can they finish in one hour working together? 

A, C. !■■= 

B. 4/3 D. 2/3 

A father and his son can dig a welt if the father works 6 
hours asid his son works 12 hours nr they can do it if the 
father works 9 hours and the son works 8 hours. How 
long will it take for the sun ta dig the well atone? 

A. 5 hours C. 15 hours 

B. 10 hours D. 20 hours 


m >1.4. i-:,vi s . i 9 
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HflOBLKM 5- 20 


PROBLEM 5 ■ 21 
gCE Nov 1995 


PROBLEM 5 - 22 


EROHLEM 5 - 23 


FHOtlUkVl > 2 i 


PHCjDIJLVI 5-25 
LF Mov. ]Q9R 


Peter and Paul can do a con a in fab in 3 hour* On a 
given Jay, they worked together for [ hour then Fan I 
left and Peter finishes the rest of the work in H more 
hours. Haw tong will it take for Peter to do the jab 
atom? 

A- 10 liours C. 22 hours 

B. 11 hours D, 13 hours 

Pedro llMi paint a fence 5(1% faster than I nan and 20% 
faster I Han Pilar and together they can paint a given 
fence in 4 hours, How lung wiJJ it take Pedro to paint 
the same fence if he had to work alone? 

A. 10 hrs. C. 13 hrs. 

B. II hrs. D, 15 hrs, 

Nonoy can Finish a certain job in HI days if Ini el da will 
help for 6 days, The same work can be done by 1 meld a 
in 12 days if Nonoy helps for 6 days. If they work 
together, how Song will it lake for them to do the job? 

A. 8,9 C. 9.2 

B. 8,4 D. 5 

A pipe can fill up a tank with the drain open in three 
hours, If the pipe runs with the drain open for one hour 
and then the drain is closed, it will take 45 more minutes 
for the pipe to fill (ho tank. If the drain will be dosed 
right at the start of filling, how long wiil it take for the 
pipe to fill the tank? 

A, LI5 hrs C 1.325 hrs 

B. 1.125 hrs D. 1,525 hrs 

Delia can finish a job in 8 hours, Daisy can do it in 5 
hours. If Delia worked for 3 hours and then Daisy was 
asked to help her finish it. hew Jong will Daisy have to 
work with Delia to finish the job? 

A. 2/5 hour C. 2S hours 

R, 25/14 hours D. 1.923 hours 

A job could be done by eleven workers in 15 days. Five 
workers started the job. They were reinforced with fou r 
more workers at the beginning of the fith day. Find the 
total number of days it took them to finish the job 
A, 22.38 ' C. 23.22 

R 21,42 D. 20.58 
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WtOBtEM 5 - 26 


problem 5 a: 

HE April 19^.6 


HtOLM.IAI i - JF 


I'KOm.! M 5 29 


PROBLEM 5 ■ 30 


PROBLEM i- 31 


PROBLEM 3 - 3d 


Pitt >ULEiM 7 - AS 


On one job, Lwu power shovels excavate 20,011'!] nrp of 
earth, the larger shovel working for 4ft hours and the 
smaI \t r for 35 ho u rs A1 1 otIu■ r job, Lhey nemoved 40.0G( 10 
in' with the larger shovel working 70 huurs and the 
smaller working 9n hours, How much earth can the 
larger shovel move in one bour^ 

A. 1733)1 C 368,32 

R, 347,83 D, 162,22 

■\ and B can do a piece of work in 42 days, ft and C in 31 
days, and A and C in 20 days. Working together, how 
manv days can all ot them finish the work? 

A. 18.9 C. 17.8 

B. 19,4 D. 20.9 

Eight men can dig 150 ft of trench In 7 hrs. Three men 
can backfill EDO ft of tine trench in. 4 hrs, The time that it 
will take 10 men to dig and fill 200 ft of trench is: 

A. 9.867 hrs C- 3-967 hrs 

B. 9.687 hrs D 8.687 hrs 

In two hours, the minute hand of ihe clock rotates 
Ihrough an ingle of 

A, 45 c C. 36Q D 

B. 9IP D. 720° 

in one day {24 hours), how many times will ihe hour- 
hand and minute-hand of ,i continuously driven dock 
bo together? 

A. 21 C 23 

B. 22 D, 24 

How many minutes after 3:0Cl PM will the minute hand 
of the clock overtakes the hour hand? 

A. 14/12 minutes C. 16-4/11 minutes 

B. 16-11/ 12 minutes D, 14/11 minutes 

Hbvy many minutes after 10:00 o'clock will the hands of 
the clock be opposite each other for the first time? 

A. 21.41 C, 21.83 

B. 22.31 D. 22.61 

W hat time between Ihe hours of II:(HI noon and 1:00 pm 
would the I lour-hand and she minute-hand of a 
continuously driven clock be in straight Hite? 
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PROBLEM 5 ■ .> i 
GE Feb 1997 


PROBLEM 5 ■ 35 
Gf. Feb. 1994 


PROBLEM 5 ■ 36 


PROBLEM 5 ■ 37 
EE October 1990 


PROBLEM 5 - 38 


PROBLEM 5 - 39 


PROBLEM 5 - 40 


PROBLEM i-4 


A. 12-33 pm C. 12:37 pm 

B. 12:30 pm D, 12:287 pm 

At what time after L 2 :QLJ noun will the hour hand and 
the minute hand of a duck first form an angle of 120 D ? 

A. 21,818 C. 21.181 

B, 12:21.181 D. 12:21.818 

From die time 6:113 I 'M !o ilic: time /;-i5 PM pi the same day, 
the? minute hand of a standard clock describe an ate oh 

A. 360° C. 54tT 

B. 120° □, 720® 

It 15 rsow between .3 and 4 o'clock ami in twenty minutes 
the minute-hand will he ;is much as the hour-ban as it is 
now behind it. What ss the time now? 

A. 3:06.36 C. 3:09.36 

B. 3:07.36 D t 3;US„36 

A man left his home at past 3:00 o'clock PM as indicated 
in his wall clock. Between two to three hours after, he 
returned home and noticed that the hands of the dock 
interchanged. At what time did he left his Hum 11 c? 

A. 3:27.27 C 3:22,22 

35. 3:31,47 D. 3:44.44 

The sum ui the reciprocals of two numbers is Ti. Three 
times Ihe reciprocal oi one ut She numbers is three mure 
than twice the reciprocal of ltic other number Find the 
numbers. 

A. 5 and 6 C. 1/5 and 1/6 

B 7 and 4 D. 1/7 and 1/4 

If 0 two-digit number has x for its unit's digit and y for 
its ten's digit, represent the number, 

A. i/x C. 10# y 

B, lOy + ,r D. x + y 

One number if live less than the other number It their 
sum is 135, what arc the numbers? 

A: 70 & 75 C. 63 & 70 

0 . 60 & 65 D. 75 & 80 

In two-digit number, the unit's digit is 3 greater than 
Ihe ten h digit. Find \hi number it it is 1 times .is large 
as the Fiim of its digits. 
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Find two oon.vccutivc even integers such that the square of 
the larger is 44 greater than the square of the smaller integer* 

A. IP& 12 ' C. ill 

B, 12 &l U D. 14 & 16 


fKlOliLKM 5 - H 


PKC SLM.EM 5 - ! 


Twice die middle digit (!if a three-digit number the 
sum ut the father two* It the number is divided by the 
sum of itsf digit* the answer is 5b and the remainder "is 12. 
It the digits are reversed, the number becomes smaller 
by 594. Find ihe number. 

A, 25$ C. $52 

567- D, 741 

The product of three consecutive integers is 9240. Find 
the third integer 

A* 20 C. 22 

B, 21 D. 23 


I'HOMLI-M 5- 45 


FKOIJLFAI 5 ■ ib 


l J li( Hit.l'M 5 - 47 

ecf March i yy6 


The product ol two numbers is 14UiJ. h three p) is 
subtracted from each number their product becomes 
1175. Find the bigger number. 

A. 28 C. 32 

B r 30 P* 4D 

The sum pf the digits uf a three-digi! number is M. 1 he 
hundreds digit being 1 times the units digit. If 591 is 
subtracted from She number, the order bf the digits will 
hr re v e rsed. Fi nd ! h e nu m be i. 

A. 743 C. 653 

B. 363 P. 842 

ilie sum nr two numbers A 21, and one number is twice 
Lire other. Find She numbers. 

A. 7 and 14 C. 8 and 13 

B. 6 and 15 D. 9 end 12 


PROnUAtp ■- 
RCH March 1996 


Ffn less than four times a certain numbet is 14. 
Determine the number 
A. 4 C. 6 

B 5 p. 7 


PROBLEM r > - h'.' 
FCH Ni iv 1997 


The den um Inal or of a captain fraction is three more than ' 
twice the numerator, ft 7 is added to both terms of the 
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fraction., the retail Ling fraction is 3/5. Find the original 


fraction. 



A, 8/5 

C. 13/5 


B. 5/13 

D. 3/5 

I iTKOHlT'M 5 - 5ij 

Three times the first of three consecutive odd Integers Ls 


three more than twice the third. Find the third integer* 


A. 9 

C 13 


B. 11 

D 15 

-------1. 


ANSWER SHEET 


i- tt 
2 S I 
3. 3 $ 
1- $ ft 
5- 3 t 
a SI 
* Zt 
6 $ Z 
I. Zt 
10 . Z I 


ii 3 $ 
12- 3 3 
13 3 8 
u 3 3 

!5. 3 3 

is 3 3 

17. 3 t 

is 3 3 

is. 3 3 

20, 3 3 


g § I 

5 $ I 
tt t 
III 
SSI 
ttt 
ttt 
ttt 
ttt 


ttt 
ttt 
IS I 
SSI 
SSI 
SSI 
SSI 
SSI 
SSI 
SSI 


2i. 3 3 

22 3 S 

23 3 3 

24 3 | 

25 3 3 

26. 3 S 
27 3 S 
2s 3 S 

2S. S 3 

so. 3 3 


S8 I 

s s t 

SSI 

SSI 

s s t 

SSI 

SSI 

SSI 

SSI 

SSI 


3F 

3 

S 

s 

s 

1 

32. 

3 

S 

s 

s 

1 

33 

3 

s 

s 

s 

1 

34. 

3 

s 

s 

s 

1 

33. 

3 

$ 

s 

s 

& 

■& 

3a. 

3 

s 

s 

§ 

1 

37 

3 

s 

s 

s 

1 

35. 

3 

s 

g 

s 

1 

39 

3 

s 

s 

s 

1 

4D 

3 

s 

g 

s 

1 


«. 3 S 

42. 3 t 

43 . $ | 

44 . 3 i 

45 . 3 3 

46. 3 I 

47. 3 S 

48. 3 $ 

49. 3 S 
eo 3 3 


S S I 
SSI 
SSI 
g S I 
SSI 
SSI 
SSI 
S 8 I 
SSI 
SSI 


51 . 

3 

1 

S 

s 

1 

52 * 

3 

S 

S 

8 

1 

53 . 

3 

S 

s 

8 

1 

54 

3 

S 

s 

S 

1 

35 . 

3 

S 

s 

S 

1 

56 . 

3 

3 

s 

S 

1 

57 . 

3 

t 

s 

s 

1 

50 . 

3 

t 

s 

s 

1 

59 . 

3 

S 

g 

s 

1 

80 . 

3 

S 

s 

s 

1 
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Solutions to Set 5 

Age, Mixture, Work, Clock, 

Number Problems 


soLiri ifjM s j 

Am-ts 


M .O'TSOX ? - i 
All'. 


Ll'L i he the age of the son and 1 / be the age oi the father, 
ijjf = 6x + 8 

i/ = 3-v-4 ->(J) 

Ten years ago 

( y - LO) + {$/ - 10) - 44 
-v + y - 64 -4 (2) 

Substitute i/ in Rn. •: I j to Lq (2) 

-v + (3.V +4) =64 
4.v = 60; =15 

Let 'i be the age of Petet rum l Ms age 13 years ago was 
- 13 arid Ills age 7 years hehee is x + 7. 
y- IWi/'3j(i+ 7) 

3*-3^-t + 7 
2k - 46 
■t =23 


m Jl.i i K J[y 5 - fi: 
Ansj C 


SOLUTION t- -i 
Any D 


Let v be I Mu tgeuf the son, then 

■f] +7«4fr + 7j 
48 = 4* + 23; x = 5 

Let r v be thy present age of the father and if be the 
present age .of the son 

i - k -> (a 

Four years ago: 

•V-4 = 4(g ■ 4) 

-v - -Ij/ + 12-0 4* (2) 

Substitute .t in Hq. (Jj in Eq {2) 

3jr-4y+l2 = 0 
1/ =12 years 

Ll I v be tin required number of years, then; 

45 v = 3 {ja +■ t) - 15 * 3.r 
X = 15 yea rs 


sl j| t TH )\ A - a 
All'i: i. 
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Si JLin [ON t-4 Let A = present Bge Ana 
> A|Vi‘ Ti 

"when Mary wn-. as old as Ana is now" means that the 
nasi age of Mary is equal lo the present age of Ami. 


'’Mary is twice as ok! as Ana was " means that the 
present age of Mary is twice the past age of Ana, ur the 
past age of Ana is halt the present age of Marv, i.e. 24/2 
= 12. 


The following table shows the relationship of their past 
and present ages*_ 



Past 

Present 

Mary 

A 

24 

Ana ^ 

24/2 

A 


SQLL MON 1-7 
Ah- |j 


Note: the difference (nr gap) between the ages of iwo 

persons- is constant 

then; 

A ■ J2 -24-4 

2.4 = 36; A “18 years (present age of Ana) 

Cheek; 

Their gap is 24 -13 = 6. So when Mary was 13 years old. 
Ana was i 2. and 24 (Mary’s age now) Is twice of 1 2 
(Ana's past age ). 

Let x - number of children in the family 
y = sum of parent’s ages 
z = Sum of children's ages 
y = 2z **(1) 

Five years ago: 

ji- 5(2) = 4 (z - 5x) 

2CI.V ■* y--lz - IQ But 1 / = 2a 
2ttx - 2z = 10 4 (2) 

in fifteen years: 

y + 15(2) = z ■+ 15.T 

15* - \> + z = 30 But i/ = 7i 

15 *- = = 30 (3) 

Eliminating from liquations (2) and (3) and solving for At 
20a - 2c = 10 















92 


Pan 1 

Algebra mid Ad vn need Math 


Engineering 
Mathematics Vol. 1 


Engineering 
Mathematics Voi. 1 


SOL, I'lON n ■ H 
-Vns: IJ 


SOLUTION 5 -9 

Vv. A 


SOLUTION 5 - 10 
Ans C 


ZDOD kg 



H& Nickel 6% McteJ 

I r ■■ thi diagram shown: 


Nickel 


x + y = 2000 


1/ n 2000 - x 


14f + 6y - 3(2000) 


7x +- 3ty '= 8000 

■*(2) 


Substitute ■ iri t:L|. {1} to Pql (2): 
7x - 3(2000 - .v) p; SOQO 
t - 500 kg 


‘10 grjJrrrfi 


2D grams 


&D grams 



3rt& gold 


15% gold 5QWi gold 

35%(4lJi + 50 4,(20) - ,v(6U) 

X = 40% 

Let x bo the quantity of P 240.00/kg peanut and v be the 
q u ant it y o r P3 4 0.00 / kg pea n u t. 

Capital - 2-tCii + 34On 

Total sales = 360 (v + i/} = 3(>U.v + 360 iy 

Profit = fatal sates ■ Capital = 360.x + 360 1 / - (2.4Ox + 

3/4%) 

Profit - 120r + 20 iy 

Dot Profit is 20 "m of Capital 

J20.v +■ 2 [hi = 0.20,(240.1. + 540h/i 
12 U.V + 2 Cty = 45 v + 6 Sty 
72x = 48jy 

,v 48 2 
=72 = 3 
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.SOLUTION 5 - n 

- C 


SOLUTION 5-32 
Am El 


SOLUTION S . M 
tiife LS 


S PUJTION 5 ■ Li 
•Vis; Ij 


10D kg 

ji 

100 - ^ 

Cl lTj 




Id _2= 

Sail 




5% Salt 

9S% Water 


- DC-vh water 


95% Water 

L J 




_ ^ 


In Salt: 

4% (100) - 0 - 5% (100 - ,v) 

400 = 500 - S.v; x - 20 kg 

in Water (check): 

96% (100) - 10@6(.y) = 95%{IUD - .v) 

1920 - 20 x = 1900 - 19 x; x = 2D kg 

Let r T he lhe weight of lead and _y be the weight of nickel 
in the alloy. 

x + y = 1 pound = 16 pz. 

J/ = 1b--T *ffi 

In water: 

(x~X/U) + (v - y/9j= 14.4 

(10/1 i )x + (3/ 9)1/ = 14.4 Ij Uti/= 16 - x 

(10/1l)x-(3/9)(h^-,x}= L4 4 
x = B.B liz. (lead) 

\> =■ 7.2 az. (nickel) 

be the weight of silver in air and iy be the weight of 
gold in air. 

In air: 

v + y = 15 

V - 15 - X "> (!) 

In water: 

(.v - \ j 10) +■ f i/ - iy/18 1 = 14 
9.v/10 + 17y/l8 - 14 -> (2) 

Solving for .t and iy: 
v - 3.75 oz (silver) 

\j = II.15 oz (gold) 

Let t ho required number of hours: 

2- f+ ±,=, 

13 20 

2 L t = i 
220 

t = 220/ 31 ~ 7.096 hours 
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SOLUTION - I -5 

\l! . C 


$C Jl.l'TION 5 - 1<? 
Ans u 


St l.UTJON s ■ i 
\u:, C 


If Mr. brown can finish fin? job in 15 minute his son 
v. ill lake 30 minutes. 

Let i be the time for bo 111 of them to finish the washing 
Loge tiier r then, 

1 f + — t = V, f “ 10 minutes 
15 30 

Let l be the time required, then with all pipes open: 

— f + - j- -L h i; > = 2.5 hours 

5 4 20 

l.el Jf he the time required for the in lot pipe to fill the 
pool and iy be the time required for the outlet pipe In 
i-mptv the full content' oi the pool 
x + y * 

\f - B - x (I) 

— (7 Vi} * -{7Vi) = l 

* 3/ 


SOLUTION 5 IB 
\n.s A 


sou rn on 5. ]N 

\ I IS t) 


x Jf 15 

Substitute ]/ in Eq. (1) tu Eq. (20): 

1 1 H-x-x. 2 a uc, 

- -— = — Simp 11 tv 

x a.-* x(u-.vj 15 ■ ■ 

120 - 30v = Ibx - It 3 

It- • 46 v + 120 - b 

- 23.i + 60 - LI or (x - 20} [.v - 3) = If 
x - 20 > H (absurd} and x = 3 hours 

in one (i: hour, the work done by the three persons is: 
1113 

Thus, they have done ¥t of ttie fob in one hour, 

Let i and y be the number of hours that the father and 
I us son. respedh ely, can dig the well working alone. 

3 Vitb the father working 6 hours and the son 32 hours 

— il-ii + -- (12) Pi 1 - ide both sides bv 6 and 

x y 

simplify 
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SOLUTION 5-21) 
■Mwi C 


With ihe hither working ' L ) hours and she son 3 hours: 

1(9)+ 1 (8) =1 -»($ 

Substitute ] / v sit I i] (1) In T-.q. (2): 

ra 2 1 1 

—- (9) + 1 tej-i 

t 6 y) y 

— -1 = ■ “; i/ - 20 hours 

^ y 

Let ,v and y be the number of hours Fetor and Paul, 

respectively, cun finish fhejob working alone, then; 

Working together fur three 13) hours: 


1(3) + I (3}=1 

x y 


I) ids both sides bv 3 


SOLUTION 5-21 


With Peter and Paul working for together for one ( J l 
hour and Peter finishing the res! of the work in B hours 
without Paul' 

— CD- ' (l)+l(Bj-l ->(2) 

,v y x 

Subslitu tv 1/sy in Hq fl j to Lq (2}: 

1 +1. i -i 

x 3 x 

— = I - — ; a = 12 hours 

v 3 

Let .v = no of hours for Pedro alone to paint the fence 
1 / = no. of hours for Juan alone to paint ihe fence 

2 - no, of hours for Pilar alone to paint the fence 

With the three of them finishing the wort together in 4 
hours; 

- ( 4 ) +■!(*)*! ( 4 ) - 1 

x y z 
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With Pedro btd ng 5G u t a ster than J uan 

111 3 

- - - + 50% - = — 

* y V 2\t 


Willi Pedro being 20% faster than' Pi 1 fir 

- - - * 20':.. 1 = — 

■V Z Z 52 

1 5 


SOLUTION 5 - 2> 
Arts - li 


Substitute ] / w in Hq. (2) and 1 /z in Eq. pi to Eq. i'L): 

1 2 5 1 5 1 

^ — = -; ■—= - ; x = 10 hours 
x 3.t 6,v 4 2x 4 

1 el v - Number of days for Money alone to do the job. 

!./ =“ Number of days for [melda atone to do the job, 

( =* lime for both of them to do rile job together 

With Nunoy working for 10 days and Imelda for 6 days 

1(10)+1 (6). 1 -*(11 

X It 

With I me! da working for 12.-da Vs and Nunoy for 6 day*: 

-(«■* - 025 = 1 

X y 

Divide both sides by 2 and simplify 

I (,11= 1-1(3, *(2) 

Substitute (l/ayjf&j in Eq (2) to Hq. (1) 

§^j 

x = 1 “i days and 1 / - 21 da vs 

With Nunoi and 1 me Ida working together for the entire 
period: 

14 21 

I ~ 8.4 days 
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SOUJTK jN 5 - 23 
Ans: Tt 


.SOLUTION s - 2 , 
Ahi'i P 


SOLUTION s . 

Anv U 


Let x = time requited for dm Inlet pipe la fill the empty 
lank wiill the drain pipe closed 

, = lime for the drain pipE tu empty the full content 
of the Lank with the inlet pipe closed in hours. 

With ihe Inlet pipe (and the drain open) filling the tank 
for 3 hours: 

- ( 3 ) - — (35 - 1 * < 1-5 

X jt 

With '.he inlet and the drain open for I hour and ihe inlet 
filling the tank with the drain closed in 45 minutes (3/4 
hr): 

1 l 13' 

1.1=4 tlh 


Subtract- Eq. jjj)'k'4 ■ (2) * 3 to eliminate y: 

12 _t2 _ . 


21 L2 
— - — - 12 


- - = -S; x = 1.125 hrs, 

X 

Lett = number of hours required 

With Delia working lor 3 hours then Daisy helped her 
and both of them (working together) finished the job for 
'T hours inure: 

iw + h' + k* 

( = I - i = 0.025, i - 1.923 hours 
40 8 

Let -v be number of days one (1) worker can llnish the fob 
alone: 


Then J! lJq = l,: x-165dnvs 

x 


Wilh five (5) v. or kefs starting the work for 5 days and 
were reinforced With four more workers 1u finish the job 
together (9 workers) in 1 days more: 
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A n .s A 
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’ " ' 4 ~ — ™ IB " : !! ' Um Um 

5,;.K' *?/.••" i 

165 165 

i =15.56 

Thus I hey finish thy job in 5 +■ 1556 -20.56 days 
Lyi .v and it In, 1 the respective tithe of the larger find 
smaller shovels in m per hour, them 
■10 x + 35 y = 20000 *> (1} 

70 x +yQy = 40000 5 (2) 

Solving for ,v and y: 

.v - 547,83 nv/hr 
1 / -■• 173.91 myhr. 

Let v. if. and r he the number of days A, B, and C, 
respectively can.finish the? fob alone then; 

— -h — = —!— -4 m 


+ i = 




Lot t he the required n umber of da vs. then 
+ ->(4) 

T V 2 i 


SULL TIUX 5 - 2H 
An.v A 


Add; Eq (1) + Eq. (2) + Eq. (1) 

! - ^ - ) -M ~ + -!■)+( 1 + 1)=— + — + — 

■v V y a a 2 42 31 2 (] 

- + - * - =U.lffl9p7 car + - '■ - = 0:03303 4 5) 

J Jr £ x y z 

Substitute Eq, (5) to Eq. (4) 

-+-+■-=? i = 0.05303: t - 18.86 days 
a y c i 

Rate to dig = 8(7)/150 = 56/15.0 man-Jar per ft. 

[Lite to backfill = 3f4)/100 - 12/100 man-hr per ft. 
Required no. of man-hours to dig and fit] 200 ft: 

200(56/15(1) 1200(12/] 00) - §&&7 mwhsms. 
Required time = 98.67 man-hours / 10 man 
Required lime - 9,867 hrs, 
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SOLI' NON A 29 Jn one hour, Lhe minute-hand rotates 360 c . 

^ In two hours it vM\ rotate 720" 


SOLtlHON > 3H 
Afifi U 


SOLLmCJN 5 51 

Anx c 



In 12 hours, lhe minute-hand and hour-band nre 
together tor eleven times. 

Therefore in one day they evil! be together for 22 limes 


mm. 



Spurn on 5 - n 

Anv C 


s< )J.UTlON 5 
Anv A 


33 xf 12 -a 3(1 = x 

,r = 32./3 mmutes 


Therefore, I he 
time is 1252.73 






Engineering 

Muthemalics Vol, 1 


Part 1 

Algebra Lind Advanced Math 


sou-iucSn i - 3-i 

AnS: t'J 


fisjbte: 5 minutes ■ 30^) 

12t]° “ 20 minutes 


12 

jt = 21.818 minutes 


Time: 12:21,818 


St )Ll ITION n £ y 
AllH; C 


Fetal time elapsed from 6:tl3 to 7A5 is 1,3 hours, 

Since in one hour the minute-hand will travel 360 c , then 
the total angle is 1.5f36Q) = 540 a 


VI | hsseht (now), the minute-hand is 
behind tile hmir-hEtnd by 0 
0 =15 HK .v/12 - ,T 
0 = 15 “ll.r/12 


A her 20 minutes, 
the minute-hand 
is ahead the 
hour-hand by fi: 


h - r + 2Q - E 5 -.L./iZ - 2 U/n 

IWW12-MQ/3 


- n (according t : the condition in the problem) 
U.r/12- IQ/3- I" - I J.v/12 
x - 6.36 minutes 

Thi relore the time nmv is 3:06,36 
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SOLUTION 5 - 37 
Atm: B 


(15 4 


Fig (tJ): When he returned home 
after 2 to 3 hours 


F g, (a): Wtnjn he left home 
past 3:00 o'clock 




SOI LTJQN -i 3.4 v and v be riie numbers, then: 

Ads-c \/x+i%0n 

i/y■* tiS 

3(1/*} = 2(1/j/)+3 -> (2) 

Subs! itutc 1 / 1 / in Fq. (t} to E£u. (2): 

3(l/.v) = 2(11 - 1 /,v) + 3 
3(1/.v) - 22-2(lA) + 3 
5/j " 25 

x -1/5 and r/ = 1/6 

Note: This problem can be solved by inspection, 
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SOtWON > - 39 

Ann: H 

SOLUTION 5 - 40 
Anf! C 


SOLUTION 5-41 
Ann. C 


SOLUTION > ■ \Z 
Ahm A 


SOLUTION 5 l? 

AH Sr t 


1 1 1 [it? unit's digit digit is A' and 1 h l 1 ten's digit is i/j the 
number is 10 if 4 .v. 

Let x and if be the numbers, then x = u - 5 and 
x + y - ] 35. 

Solving the simu ltaneous equation: 
v = .md y - 70. 

Note: I fits problem can be solved by inspection. 

Let u be the unit's digit and I. be the ten's digit, then 
fj = f +- 3, the sum of the digits is \t 4 t r and the number 
is 3 07 4 fj 

Then; 

IQf i- u = 4{?r 4 f), but jf = / 4 3 
30/ 4 t + 3 = 4[J 4 3-n 
11/ + 3-Bt'+ 12 

/ = 3 antE u 3 In 
The number is 63 

Note: This problem ran be solved by inspection. 

Let .■ be the smaller integer, then die larger integer is 

t 1 ^ 

7a- 4 = 44 

r 1 4 4.v 4 4 - x l — 44 
i — 10 and x + 2-12 

Note: This problem can be solved by in$pecLoiT 

Let h, f, and jt be She hundred's, ten's, and unit's digits, 
respect i vely 

i tie number is 10Gh 4 IUf 4 rf 
Reversed number = lOflrf + 30/4 If 

It = h + it -> (1) 

10# 4- lOf + v - 12 

- - + -— 

I) + | ■+■ H It 4 t + Jf 

(100/r 4 10/+ fjJ - "12 •„ 

-—- = 56 

f J 4" t T j f 

MD/j - If]/ + jr - 12 : 56/r 4 56/ - 5brr 
4-1/j -46r -55ri = 12 


->(2) 
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HO].LIT]ON 5 44 

Arc's: C 


SOLUTION 5 ■ 15 

Afi:i: B 


SOLUTION 5 - K. 
A ns; D 


100 u + ILL + h - lDO-Tj 4 10/ 4 if — 594 
99ri - 99h = -594 

It = 6 4 it (3) 

Substitute h in.Eq, (3) to Eq. ( I) 

2t = (6 + rf) 4 n = 6 4 2u m f i = 3 4 u 4 (41 

Substitute b in Eq. (3) to Eq, (2) 

44(6 4 jj) - 46(3 4 jfj - 55 jc = 12 
u = 2 

h = 8 and l = 5 
The number is S52 

Note: This problem can be solved by Inspection, 

Let X be the third fnteger, (ben the second integer is 
(r - 1) and the first integer is (nr - 2), 

Product: x(x - E)|;-. -2} = 9420 

By trie) and error using the choices: v = 22 

Let v and y be the numbers, then; 

x y = 1400 or y = 1400 / x -? {1} 

(7- 3}(u - 3j = 1175 -> (2) 

Substitute y in Eq, (1) tr? Eq. (2): 

{x - 3) (1400/* - 3) = 1175 (results to 

q uad ra tic eq uati o n) 

By tnai and error using the choices: ,t ~ 50 

Let h be the hundreds' digit, / be the lens' digit and 
rf be the unit's digit 

Number = 100/1 + 10/ 4 tf 
h 4 t + it = 14 4 (1) 

h = 4ft •* (2J 

100/1-1014 jf - 594 =10Qif 4 lUt - Jt 

99/j - 99:r - 594 4 $) 

Substitute h in Eq. (2) to Eq (1): 

99(4k) - 99j. = 594; if = 2 
h = 4 (2) = B, J = 14 - 8-2=4 
Therefore, the number is 842. 

Note’, This problem can be solved by inspection* 


1 
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SpLUTlOW 5 -17 Let ,t and y be the numbers 
Alts : A x + y =■ p 

x - 2y 

Solving for \ and v: 

,/ = 7 

.t - 2(7) c 14 

Note: This problem can be solved by inspection. 

SOU TK>N 5 - IN Let .v be the numbei? 

AnsVC 4 .\ - ID = 14 

■l.v = 24 

i = 6 


iioiimoN ■'■ !■• 

A ns: H 


SOLUTION s - 5 p 
Ans: [> 


if we let x be the numerator, then the denominator is 
2x - 3 (three more titan twice the numerator) 

x 

Tlie original i metion is - 

2,r 4 3 

lit 7 added to both terms: 

(.v) - 7 ^ _ .f + 7 

(2773)77 ~ 5 " 2* -r 10 
fix -i- 30 = 5.v + 35 
x = 5 


Original tract lb n = 


5 

m +3 


- 5/13 


This can dearly bo seen from the choices. Co ns icier Ing 
that tiie denominator l> 3 more than I wire the 
numerator only 5/13 is satisfied. 


Let v.. .v + 2, and X + 4 be the three consecutive odd 
integers, 

Then 

3.v = 2(.\ + 4) + 3 
.v = ll ' 

I in. 1 third integer is I I + 4 = 15 
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Problems - Set 6 

i r 

Motion, Variation, Percent, 
Miscellaneous Problems 

PROBLEM ) - J Money left Pikit tLi drive lu Davao at 6:15 PM and 
arrived at '] 1:45 PM ft lie averaged 30 mph and stopped 
1 hour for dinner, how far is Davao from Pi kit. 

A. 128 C 160 

B. 135 D. 256 

PROBLEM Li 2 A man fires a target 421) m away and hears the bullet 
strike 2 seconds after he pulled the trigger. An observer 
525 m away hum the targe I and 455 m from the man 
heard the bullet strike the target one second after he 
heard the report of the rifle. Find the velocity of tine 
bullet, 

A. 525 m/s C, BSP m/s 

B. 360 m/s D. 336 m/s 

PROBLEM 0 3 A man travels in a motorized banca at the rate of 12 kph 
from his barrio to the pobladdn and come back lo his 
barrio at the rate of ID kph. if his total time of travel 
back and forth is 3 hours and 10 minutes, the distance 
from the barrio to the pobladon is: 

A. 17.27 km C. 12.77 km 

B, 17.72 km D. 17,32 km 

PROBLEM 6 - 4 it takes Michael 60 seconds to run around a 440-yard 
track. I tow long does it take Jordan to run around she 
track if they meet in 32 seconds after they start together 
in a race around she track in opposite directions? 

A. 58.7b seconds C, 63.87 seconds 

B, fiS.57 seconds D. 86,57 seconds 

PROBLEM 6-5 Juan can walk from Ids home lo his office at the rate of 5 
mph and back at the rote of 2 mph. What is his average 
speed in mph? 

A, 2.86 

El. 3.56 


C. 4.12 

D. 5,89 
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[ j RuB|sHM 6 ■ C Kim l! i M.i Ken traveled at the same Lime nJ Lite rate of 20 

m/ min, from the same point on a circular track'of radius 
6110 m. Jl Kim walks along the circumference and Ken 
towards the center, find their distance after ELI mi mates. 
A. 193 in C. 241 m 

li 202 m D. 238 m 


r j Eit)IH l!M fi - " Two ferryboats ply back and forth across a river with 

constant hut different speeds, turning at the riverbanks 
without loss ni time They leave the opposite shores at 
ilw same instant meel for the first lime 900 meters from 
one shore, and meet for the second time 500 melons from 
1 h e op p os I Le situ re. \ V h a L is the w i d th u f I lie ri ver? 

A. lotto m C. 2000 m 

B. 17m m D. 2200 m 

A boat takes 2/3 as much time to travel downstream 
from L lo D, as to return, If the rate of the l iver's current 
is f> kph. what is the speed of the boat in still water? 

A. 38 C. 40 

B. 39 D. 41 


i 1 1 ■; 1 mm ■ ; ■ h 

Ck: May I99B 


I'BCiEfl.KM if ■ 
ECE : Sov. 199H 


.A man rows downstream at the rate of 5 mph and 
Lip-1 ream al the rale of 2 mph. How far downstream 
should he go if he is In return in 7/4 hours after leaving 
A 2 mi C 3 mi 

B. 3,5 ms D. 2.5 mi 


I'EiuiM J M - in 
i:t April 


TROllLEM i) - I i 
a-: m.lv h>;<> 


A jogger starts a course at a steady rate of 8 kph, Five 
minutes laier, a second jogger the same course at HO kph 
Hew long wiEt it take for the second jogger to catch the 
first? 

A. 20 min C. 30 min 

B. 25 min D. 15 min 

At 2:0M pm. an airplane takes off at 34Q mph on an 
a ire ra ft carrier, rhe aircraft earner moves due south at 
25 kph in Lie same direction us the plane. At 4:05 pm 
the communication between the plane and the aircraft 
carrier was lost. Determine the communication range in 
miles between the plane and ihc carrier. 

A. 658 miles C. 557 miles 

B. 785 miles D. 412 miles 
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problem 6 - a 


PROBLEM 6-13 
CE May 1993 


PROBLEM 0- l-i 
BCE Nov, 1993 


A boat going across a lake 8 km wide proceed 2 km at a 
certain speed and then completes the trip at a speed J /2 
kph faster. By doing this, the boat arrives 10 minutes 
earlier than if the original speed had been maintained. 
Find the original speed of the boat. 

A. 2 kph C 9 kph 

B. 4 kph D. 5 kph 

Given that varies directly as the product of x and \j 
and inversely as the square of s and that to = 4 when ,t = 
2, \j = 6, .ind z = 3. Find ic when x = 1 y = 4 r and z = 2. 

A, 4 Cl 

B. 2 D, 3 

tf x varies directly as \j and inversely as 2 , and x '■ 14 
when y - 7 and : - 2, find x when z - 4 and u - 16. 

A. 14 C. 16 

B. 4 D. 8 


PROBLEM ft- 15 


PROBLEM 6 - 16 


PROBLEM 6 - IV 


The electrical resistance of a cable varies directly as its 
length Sand inversely as the square nf its diameter If a 
cable fiOO meters Icing and 25 mm in diameter has a 
resistance of 0.1 ohm, find the length of the cable 75 mm 
in diameter with resistance of 1/6 ohm 

A. l00 m C. 8000 m 

B. 7000 m D. 9000 m 

The electrical resistance offered by an eEcttrk wire varies 
directly as the length arid inversely as the square of the 
diameter of (he wire. Compare the electrical resistance 
offered by two pieces of wire of the same material,, one 
being 100 m tong and 5 mm In diameter, and tine other is 
5D m lung and 3 ram in diameter. 

A. ft - G.57 C. ft = 0.84 ft 

B; ft = 0,72 ft CL ft - 0.95 ft 

The- time required for an elevator Li> lift a weight varies 
directly with trie weight and the distance through which 
it is to be lifted and Inversely as the power of the motors. 
If it takes 20 seconds fur a 5-hp motor to lift 50 lbs. 
through 40 feet, what weight can an 80-hp motor lift 
through a distance of 4U feet within 30 seconds? 

A. 1000 lbs. 0.1175 lbs. 

B. 11.50 lbs. D, 12011 lbs. 
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PROBLEM ft-18 The time required by an elevator to lift a weight, vary 

JiC.I. Nm \‘:>y- directly with the weight and the distance through which 

i? is to he lifted and inversely as tire power of the motor 
11 it takes 3D seconds for a 10-hp motor to lift lGO lbs, 
through 50 feet, what size of motor is required to lift 800 
lbs. in -30 seconds through a distance of -30 feet? 

A. 48 hp C. 56 hp 

B, 50 hp D, 56 hp 

PROBLEM rj - ID In r -| certain department store , line monthly salary of a 

saleslady is partly eonstant arid varies as ttie va 1 ue of her ; 
sates for ihe month. When the value of her sales for the 
month is Pi0,000.00, her salary for that month is F9Q0-0G. 

A 1 'hen her sales goes up to FI 2,000.00, her monthly 
salary goes up to Pi,000.00. Wh.it must be the value of 
her sales for the month so that her salary for that month 
will be P2,imU0 k 

A, P25,0OaQO c. ?32 r aoo.on 

El P28,000-00 D. P3ft r QOn.no 

PROBLEM 6 - 20 A man sold 100 eggs. Eighty of them were sold at a 
profit of 30% while the rest were sold at a loss of 40%. 
What if- the percentage gain or toss on the whole stock? 

A- 14% C. 162 

B. 15% D. 17% ■ 

PKOliU.iM 6-21 The population of the country increases 5% each year. 

Find the percentage it w ill increase in three years 

A. 5% C. 15.15% \\ 

P 15% 0, 15.76% 


PROBLEM 6 - 22 Pedro bought two cars, one for P 600,000.00 and the 
other for P 400,000.00. He sold the first at a gain of 10% j 
and the second at a loss of 12%. What was his total j 
percentage gain or loss? 

A. b% gain C, 1.20% gain 

B\ ,0% gain D. 6% loss 

PROBLEM ft - J3 A grocery owner raises the prices of hljf goods by 10%. 1 
Then he starts his Christmas sale by offering Lire 
customers a 10% discount. How many percent of 
discount does the customers actually gel? 

A. nothing „ C. 9% discount 

B, 1%. discount IX they pay 1% mare 
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PROBLEM 6 ■ Ti Kirn sold a watch for P 3,500.00 at a loss of 30% on the 
cost price. Find the corresponding loss or gain if he sold 
it for P 5,050 00 

A. 1% loss C 1 % gain 

B. 10% loss D. 10%, gain 

PROBLEM b - 25 By selling baiut at P 5.00 each, a vendor gains 20' .. The 
cost price of egg rises by 12.5%. If lie sells ihe batut at 
the same price as before, find Elis new gain in percent. 

A. 7.5% C. 8% 

B. 5% D. 6.25% 

PROBLEM 6 - 2b The enrollment at college A and college 3 both grew up 
by 8% from 1980 to 1985. If the enrollment in college A 
grew up by 800 and the enrollment in college E grew up 
by B4Q, the enroll met it at college 3 was hmv much 
greater than the enrollment in college A in 1585?. 

■ A. 650 C. 483 

-B. 504 D. 540 

PROBLEM h - 2" A group consists of n buys and n girls. If two of the boys 
are replaced by two other girls, then 49% of the group 
members wil l be boys. Find the value of N- 

A. 100 " C. 50 

B. 49 D. 51 

PROBLEM 6 ■ ZB On hi 1 - Christmas Sate, a merchant marked a paired 
slipper PI80.00, which is 20%, off the normal retail price. 
If the retail price is 50% higher than ihe wholesale price, 
what is the wholesale price of the slipper? 

A. P 16.00 C. P 15.00 

B. F 17.00 D. P 22,50 

nlOBLEM h - 29 A certain .Xercw copier produces J3 copies every 10 
seconds, if the machine operates without Interruption, 
haw many copies will it produce in an hour,' 

A. 780 ' C, 182a 

B. 46600 0 4680 


PROBLEM o - 30 At a certain printing plant, each of the machines prints 6 
newspapers every second. If all machines work together 
but independent!) without interruption, how many 
minutes will it take to print Ihe entire run of 16000 
newspapers? (Hint: let x = number of machines) 

A. 50 x G m/x 

B. 3000 / x D. 3000 * 
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i'id5bl.Hvj fi - i i\ rrian li factu ring firm in tains one pmduct assemblv 

'■ll' ■■'‘['ml 1 ■ line to produce signal generators. Weekly demand tor 

tlie generators i- 35 units The line operates fur 7 hours 
per dny r 5 days per v.v?Y. What i- the maximum 
production time per unit m hours requiretl for the line to 
meet the demand? 

A. 1 hour C. 3 hours 

B„ 0.75 hour D, 2.25 hours 

PROBLEM 11 - 'J Of the 316 people watching a movie, there are 7S more 
children than women and 56 more women the men. The 
number of men In the movie house is; 

A. 176 C. 42 

B. 95 D, 21LJ 

PROBLEM 6 - 55 A certain department store has an inventory of Q units 
of a certain product at time f - IJ. The store sails the 
product at, a steady rate of Q/A units per week, and 
oxhnii'Bfs the Inventory in A weeks. The amount of 
product in in venture 1 at any time i is: 

A. Q - (0 / A) f ' ' C Qt-Q/A 

15. Q*tQ/A)t B.Qt-{Q/A)t 

PftQBLKM 6 - 3 a A merchant has three steins on sale: name tv. a radio for 

March pgp, 9 dock for P30, and a Hash light for PI. At the end 

of the Jay. she has-sold a total of '100 of the three items 
and hits taken exactly FI ODD on the tola! sales. How 
many radios did he sell? 

A. 'M C L6 

B : 4 % 20 

p KO K LEM < > - 3 S The p rice of S ca leu la tors m n ges from P2t>0 t □ Pi 000. I f 

their average price is P93G, what is the lowest possible 
price of anv one of the calculators? 

A;. 500 ' C. 600 

B. 550 D, 650 

PROBLEM ti 16 A deck t>f .52 playing cards is cut into two piles. The first 
pile contains 7 times as many black cards as red cards. 
1'he second pile contain.:- the number of red cards that is 
art exact mutliplu as the number of black cards. How 
many cards are there rn the first pile 

A. 14 C. 16 

B. 15 D, 17 
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pQBLTM fi 3? 
(■EE Nov 199 ? 


PROBLEM 6 38 


PRC 3 BLEM 6 - \9 
FCE; April 199S 


problem ti - iU 


PROBLEM o - -j t 


PROBLEM 6-42 


The Population of the Philippines doubled in the last IQ 
years from 1967 to 1997. Assuming that the: rate of 
population increase will remain the same in what year 
will the population triple? 

A. 2 m c 2021 

B. 2027 D. 2025 

Determine the unit's digit in the expansion of 3 h -- 

A. 3 C. 7 

B. 9 I* 1 

Find the i9S7"' digit m the decimal equivalent of 
1785/9999 starting from the decimal point. 

A. 1 C* ft 

B. 7 D. 5 

Find the sum erf all positive integral factors of 204H. 

A. 4Q95 C, 456Q 

B. 3065 D. 1254 

[n how many wavs can two Integers he selected from lire 
numbers 1.2~3,...50 so that their difference is exactly 5? 

A. 50 ft 45 

B. 5 D. 41 

A box contains 8 white balls, 15 green balls, 6 black bails. 
a8 red balls, and 13 yellow balls. How- many balls must 
be drawn to ensure (hat there will he three balls of the 
same color? 

A. S C 10 

B. 9 P. 11 


PROBLEM 6 - 45 A shoe store se11 s I*- 1 lJlI:§ rent si/e&qf sh t jus each in both 
high-cut and low-cut variety, each either rubber os 
leather, and each with white or black color. How ma:i\ 
different kinds of shoes does he sell? 

A. 64 C. 72 

B. 8D Dt 92 

An engineer was told Lhat a survey had been made on a 
certain rectangular field, but ihe dimertsipns had been 
lost. An assistant Remembered that if the field had been 
100 ft longer and 25 ft narrower, l he area would have 
been increased by 2500 sej ft, and that if d had been JOG 
ft shorter and 5Q ft wider, ihe area would have been 
decreased 30Q0 sq. ft Whivt was the area of the field? 


PROBLEM 6-44 
HF Oli. W9 
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A. 25,000 Ft= C. 20,000 ft" 

11 . 1 5,000 ft 3 D, 22,000 ft 3 


I’KOlUJiM fi - ifi 
l- H April 15SH 


..it: 

MR Gel m~ 


1’KOM.I'Mti. 17 
Mfi April jygci 


J'HOULRM 6 - iH 

Ml- April Vm< 


A lO-rpfeter in pc is a mm short. What is the correct 
length In meters. 

A. 9,995 m C. 9.95 m 

0. 10.05 ni D, 10.005 m 

The distance between two points measured with n steel 
tape was recorded as 916.58 ft Later, the tape wag 
checked and found to be only 99,9 Ft Jong. What is th. 
true distance between the points? 

A. 935.66 ft C. 955.66 0 

B. 966.15 ft D.. 915.66 ft 

A certain steel tape is known lo be 100,000 feet long at a 
temperature of 70 ?R Whrn die tape is at a t am pern t lira; 
of ID ”V t what tape rending corresponds to n distance of 
911 it? Coefficient of linear expansion of Lhe tape is 5.833 
-. 10-6 per D F. 

A, 85.931 C. 90.031 

B .88.031 D 93.03 J 

A line was measured with a steel tape when lhe 
temperature was 30 : 'C The measured length of the line 
was found to be 1.2 56.3/1 feel. The tape was afterwards 
tested when the temperature was 10 g C a net it was found 
to bo 100.042 feci long. What wa?. the true length of the 
line ij the coefficient of expansion of the tape was| 
0.000011 per J C7 

A, 1,275.075 feet C. 1,256.547 feci 

B, 1,375.575 feet D. 1,249.385 feet 


I k( DM I'M (i • 
Mt: April 1997 


I he standard deviation of [he numbers 1, 4, & 7 is: 

A. 2.3567 C, 3.2256 

B. 24495 D. 3.8876 


PROBLEM Ci m 


] href cities are connected by roads forming a triangle, 
all oi different lengths. It is 30 km around the circuit. 
One of the roads is 10 km long and the longest is 10 km 
longer than the shortest. What is lhe length of the 
longest road? 

A. 5 km 
0. 10 km 


C. J 5 km 

D. 20 km 
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ANSWER SHEET 


i. z s 0 0 t : 


z 1 

33 
33 
S3 
3 3 
• 3 3 
■ 3 3 
. 33 


88 3 
33 3 
33 3 
33 3 
38 3 
83 3 
38 3 
33 3 
88 3 
88 1 


H 

3 

0 

3 

3 

3 

12. 

Z 

0 

8 

3 

3 

13 

Z 

8 

3 

8 

3 

14. 

Z 

0 

3 

8 

3 

15. 

z 

3 

3 

0 

3 

16. 

z 

3 

3 

0 

3 
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z 

8 

3 

3 

$ 

10. 

z 

8 

3 

0 

3 

19 

z 

8 

8 

8 

3 

20 

3 

$ 

8 

0 

3 


2i. 3 3 

22 t 3 

23. 3 3 
a. 3 3 

25. 3 3 

26, 3 3 
22 3 3 
26 3 I 
29 . 3 3 

33. 3 8 


33 3 
8 8 3 
88 3 
3 8 3 
3 8 3 
8 3 3 
83 3 
88 3 
8 0 3 
8 8 3 


4i. 3 3 

« 3 8 
43 . 3 % 
«• | 8 
is, 3 | 

46, 3 8 

42 3 8 

48. 3 8 

49, 3 3 

so, 3 8 


8 8 3 
8 3 3 
3 8 8 
8 0 I 
30 3 
88 3 
33 3 
83 8 
8 0 8 
38 1 


31 

S 

3 

8 

3 

3 

32. 

z 

8 

3 

3 

3 

33. 

z 

8 

3 

8 

8 
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3 
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8 
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8 
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3 

8 

40, 
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8 

8 

8 
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3 

3 

8 

8 

3 

57 
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3 

3 

0 

8 

53 

Z 

8 

3 

8 

3 

54 

3 

8 

3 

0 

3 

55 . 

Z 

8 

3 

0 

3 

56 . 

Z 

8 

3 

8 

1 

57 . 

z 

8 

8 

8 

8 

5 B. 
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8 

8 

0 

1 

59 

z 

8 

8 

0 

8 

60 . 

z 

3 

3 

8 
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Solutions to Set 6 
Motion, Variation, Percent, 
Miscellaneous Problems 

For uniform rate (speed), distance - rate time 
His total travel time = 11.75 - 6.35 = 5.5 hours. Since he 
stopped fur on e Hi hour, his total running time is 4,5 
hours. 

Distance = 30 • 4,5 = 155 miles 


SOLUTION i - l 
Arts B 
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suun ion u -1 

AuS: A 



LeLrbe the distance from the barrio to the pobladorn 

i ,-+ bn * 3 + 10/60 = 19/6 

JL - JL * 11 

12 ’ If) 5 
■ - 17.27 km 


SOLUTION 6 5 
Anv \ 
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SOLUTION 6 - 4 
Arts: D 


Let ■ I v the rate of lord ah in yards/sec 
Rate of Michael = 440/60 = 22/3 yards/sec. 

t = 32 5 


Ru nn ing map posi te Sj»,i 

direction front the / s*' 
■ijime paint and meet { 
in 33 seconds. 

S[ijfJjin ^ S.VlkKvfl — 440 

v(32) 4 (22/ 33(32) - 440 

* = 77/12 yards/sec. 


time for Jordan to runaround the track 
r - 440/ (77/12) - 6857 seconds 


SOLUTION G -1 
A ns: A ' 


Let s be the 
distance 
from ft is 

homo to his 
office: 


* G miT 


SOLUTION 6-6 
A ns; D 


After ID minutes, each of them had traveled 
20(10) = 200 in. 

From the figure shown; 
Solve forfl: 


200 = 600 0 , 

0 = 1/3 radian * (lttO fl, /2n rad) 

0 = iy,l Q 


Solve for x by cosine taw; 
x 2 = 400 2 + 6C10 : - 2(4fl0)t60U)cos(l9.1 a ) 
X - 258 hi 
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solution (i * 7 
Arts; D 


Let X - width uf the river in tit 

V.a & Vfl = speed of ferryboats in m/s 
i\ ~ Lime elapsed when they first meet in seconds 
h = lime elapsed when they meet for the second time 
5. k Sji - total dislarscc traveled in tn 



. r flllte»r«,nflffll| 

jlv. 


O—IT— -1 


w 

m ehbhk M 

L‘ j 



H hen. they meet for the first Lime; 
Sa= V A n = x-m ->[ 1 ) 
Sn - V fl fj = 900 (2) 


Meeting foi t c- first time 


When they meet for tine second time: 
iV= V A h = xHx-S[}Q) 

Sa=V.a h = It - 500 » (3) 

S fl - l/ a | 2 - .v + 500 (4) 



Meeting rcr the second nmc 


Dividing Eq ft) bv Eq (2ir 
VaU _ s-m _ 

V | eon V ff 

Dividing Eq. {3) by Eq, (4): 

V A U = 2* - 500 b J, 

V B ta " ” Vi 

Compare (Equate) Eq (3) k Eq. (6) 

Va _ V* 

Vt ^ 

■■ - 9IJi) = 2 .t - 500 
900 x + 500 

& - 4(Wj 430000 = WOOjt - 400000 
.1*- 2200a-=0 
a(.y- Z20Lli =0 
x — 0 (absurd 1 
x = 2200 m 


-> (5) 

-*P) 
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SOU T1 ON 6 -,H Let x he the speed ol the boat (kpH) in still yyidtaft then 

An* C. iEy rate downsbetim is X + 8 arid its rate lip 5 trq&m is v - 8. 


U,:n = {2/3jf r , I 


1 * - H 


S = 2 S 

x + 8 3* x-S J&*- 

X* - 24 = 2x + j h c ^_ 

.i = 40 kph 


j*8^. 

J D 


SOLUTION 6 - o 
Ans D 


niph ■»-^ 


hu + kfi = 7/4 
S S 7 

_ -f- __ — 

5 2; 4 
9 - 2.3 miles 




SOLUTION ri to Let S be the time the second jogger will lake tn catch the 
A 0 * A first. 


0. Vph 

— 

/4 


From the figure shown: 

2/3 +8/-10/ 

21-2/3 

■ - I / hour - 20 minuses 


»FtJ. L 'i H g ilrin }L.'' . ; ;U ; 


SOU TtON 6-11 Let t be the time after 2:00 pm. 

Am A At 4:05 pm, l n 2 firs ic 5 mtn - 2 + 3/00 



From the figure shown: 
y- 340 t - 25/ = 315 / 

,v = 315(2 + 5/60) “'656,3 miles 
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.SOUTHON 6 - 12 
Arts: B 


SOI I "HON S - 13 
A ns; D 


SOLUTION 6 - Is 
A ns: C 


Let V be the original speed Lii kph 
he* 4 (rc 

2 6 rt , 

^”¥ + vTo? ( |irs - } 



f P 

2 Krri . **■- 6 (Cm 

-: £ Km 


Had the original speed maintained: 
8 

Uc = — (bciurs) 

[.,,, = l ac 1 ~ ID minutes 


2 + 6 

V + V 4 0.5 
6 6 


S_ 

V 

1 

6 


in 

80 


1/ V + 0-5 
V - Q.5 - y _ J_ 
'/a^0.5) 38 

18 - V 2 +■ 0.5V 
l n - + 0 . 5 ^ -18 = 0 


2 ( 1 ) 


xi/ , .■ 

w x. —or iv = k - , 
z z 

ut - 4 when v = 2, \f = 6, and z = 3 

4-*^; f-3 

iJ 

When .t - 1, y = 4, and e = 2: 

to-3^ =3 

iccy/z or x = k[y/z) 

U = k(7/2); k = 4 
jr 11 4(16/ 4) = 16 


■o'/ 
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SOI,mi ON n - |5 
Ansi D 


SOLUTION 6 -18 


Ans: A 




SOLUTION 6 - 19 
Ans: C 


Resistance, R «. Length, L / diameter, D : 
R ■ fr L / D 1 

01 (25)U - 0,101167 

1/6-0.1041671/ (75): 
i - 4000 m 


SOLUTION 6 * 16 

Resistance, R x L / D 3 

An's: LI 

R = kl/D 2 

S| _ W/{5) 3 
fl 3 ^(50)/(3) J 
fi 5 - 0,72 Rj 

' SOUTH ON 6-17 

WS , TVS 

Ana; !"> 

/ x -p- or f =* If ■”rr 

\ V 

vvhere: i ■ time, 5 = d is in nee, TV 2 * weight. 


" constant of proportionality,“ power 


Solve for ft; 


JO-t^jp; * = 0.05 


30*0.05^®-; W* 1200 lbs, 

80 

tVbafifc 

800(40) 

Power, P “ 0.06 .,q 

Power - 48 hp 

Let x be the fixed salary and £ be a constant factor. 

Her salary can be expressed as: 

Salary = x + sales * r 

then; 

900- .t + lOOtiOr 
jr — 900 -■ 10000c 


mOLU.v + 12000c 


->U) 

->o 
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Substitute \ in Eq. (Tj i i Eq. (2) 

1000 = M- lODGDcJ + 12D00 l- 
c - 0-05 and x = F400 

Salary = 40.0' 4- 0.05 ■ sales 
2,000 - 400 -i- 0,05 * sales 

sales = F32gDOD,00 

SOLUTION C5 ■ 20 Let x be the buying price uf each egg. 

Ans ' ^ His total capital is 100* 

Income iorSO eggs = BOf.y + 0.3x) = 104* 

Income for 20 eggs = 2 D(.t - 0.4rj = llx 
Total sales = 104* + lit - 116* 

Profit = total sales - capital - 116a -100* - 16* 

Percent gain = (16*/100*) x 100% 

Percent gain= 16% 

so;' 1 rroN 6 - 2l Let 1 be the present population of the Philippines. 

Aflv 1 ? Population on lhe first year - .v + 0.05* - 1.05* 

Population oil the second year = 1,05* - 1 - H.05(l.D5r) 

= l.lfl25.-i 

l ' 0 p u la t i on on t h e thfird year - 1. L U25.i + G.05{1.1025. 1 ) 

- 1.157625* 

l herefore, the population on the tltird year is increased 
by 0.1576 or 15,76% 

Another solution: [Geometric progression) 

From fr rt =* ui r r1 {.r = 1,05) 

Pv=x(l,{# 

Pi = 1.157625 ,v 

sc >tU7lO N ft 2 2 G;iin i n the fi rst car = 10 % (600,000} - P60, UOtJ 
Vri* f Loss in the second car - 12%(4OaOD0) = PAS,m 

Total gain = F60.000 - P4S,OOG - V 12.000 
Percent gain = PI 2,000 / (600,000 + 400,000) x L00^ 
Element gain -1,2% 


sc.4. 1 1TION ft - 24 Let* be the original price of his goods, 

® Raised price = r + ]0%* = 1.1* 

ChrisLmas sale discounted price = l.l.v - lD%(l,l.v) 
Christmas sate discounted = 0.99* = 99%* 


T herefore, the customers actually got 1% discount. 


Engineering Pari 1 - — | 
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SOIL TION 6-24 
An*; C 

1*1 * be the price t>f the watch 

Then, * - 30 %x ■ 3.500 
* = P5 r OLIO 


By selling it at P5;05t), Kim gain? P50J4D 

Percent gain - (50 / 5,011!!') ■ 100% = 1% 

SOLUTION ft - 25 

1 Ans: P 

Let \ She 0 rig inn l price nf an egg. 

By selling the batul at P5.00 lie gain.- JO' (of 1 }■ then 

0.2.v — 5 - .v 

* = P4.1667 (original price of egg} 

Increased price of egg - * + 12,5 r ' ■* = 4.6375 

By selling it at the same price nf P5.fKl, his gain 
is 5 - 4,6875 = 1*6.3125 


Percent gain = (0.3T25/5) * 100% =6.25% 

’ |pLL 2 ION 6 - 26 
Ansi P 

Lei x = enrollment in college A in 1980 
!/ - enrol Imcnl in college 0 in 1980 


Growth in enrollment In college A in 1955 - 0 08 a - 800 
.v- 10000 


Total enrollment in college A in 1985 = 10000 + S00 

Total enroll mens [n college A in i9S5 - 10500 


Growth in enrollment In college B in 1985 = 0.08 1 / = 840 
y -10500 




Total enrollment in college A in 1985 - 10500 +■ 640 
Total enrollment in college A in = 11340 

Therefore, college B is greater than A in 
11340 - 10500 - 540 

N u mbe r pf boys 3 n Tola l N u n 1 he r = 2? 1 

Number of girls = 11 

If two boys were replaced with two girls, then the 
number r>f boys is n - 12 

Percent boys: 

(rj - 2) / In = 49% » 0 49 
m -2 = 0.98 n 
,►[ = 100 
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SOLUTION 6 - 2ft 
Ans- (. 


SOL' ITT OK Ij - 29 
Ann. 1.1 

SOLI mON til - 30 
■Vj-'.: C 


SO], l ITJOK 6 ■ 31 
Am, A 


SOLUTION 6 - 32 
Arifi: C 


SOLUTION lj ■ 33 
Ans- A 


Sain price - P ISO-OH 

Sale pride - Retail price - 20% of Retail price 
108.110 = 0.81) x Retail Price 
Retail Price = P 225 

Retail price = Wholesale price + 30% Wholesale price 
225 = 1.5 * Wholesale price 

Wholesale price = P 150.00 

No. of copies per hour = 15 copies/sec * (3600 sec/ hr) 
No. of copies per hour - 46500 

Let x = nLimber of machines 

Time for one machine io run 1BQDQ newt:papers; 

1 second 1 minute 

Time -18000 newspapers *-* —-- 

6 newspa pe r 60 secon a s 

Time = 5D minutes 

For A* machines, the number of minutes is SG/r 
D c. ma nd - 35 u n i is/ w ee k 

jNo, of working hours per week “ 7(5) = 35 hours/week 

35 hours/week 

Required production time per unit = ^is/Week 
Required production time per unit = 3 hour/unit 

Let x, \} t and c be the number of men, women, and, 
children, respectively. 

x + v 4 2 - 316 4 (1) 

z = y + 70 . 4 (2) 

y = x + 56 4 (3) 

Substitute y is Eq. (3) to Hq. (2): 
z - x + 56 + 78 * 134 + x 

Substitute y and z to Hq. (1) 

x + {x + 56) + (134 + x) = 316] v - 42 

Initial inventory = Q 

Inventory at any time t\ ! - Q - {Q/.l)l + C 
(where C - constant) 

When t = AN = 0 

(1-Q-{Q/A)A + C 
O 0 


Therefore; l = Q-(QM)f 
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SOLUTION A 
Ans: C 


Let -V - number of radios sold 
y = number of clock? sold 
z “ nu m her of f la s fill gh ts so I d 


Then; 

* + y + 2*10j)j.z*100-.v-# 4(1) 

_ 5D.t + 30i/+l:-100D ‘ 4(2) 


Substitute * in Lq (I) to Eq (2) 
o0.v + 3[li/+ IflUO-.t- \f) = 1000 
49j; ■+ 29y = 900 


SOLirriON 6 - 35 


Am: C 


SO LITTON 6 - 36 
An*: C 


Solve for r r and y be series of trial? using the four choices 



]/ -104.1 24.7 4 -2.75 

From the tabic above, the only possible answer is .u = 1 
which yields a value of y of 4 which is a whole number, 


The lowest price of any one of the calculators occurs 
when die rest (7) costs PiOOQ. 


Lei v he the lowest priced calculator, then; 

Avtj = = 95 0; * - P60Q.0O 

3 


in a deck of 52 playing cards, 26 are black and 26 are red, 
Let ;v “ number of black cards in the firs I pile 
i/ ■=■ number of red cards in the first pile 

* = fit 

For the second pile; 

Black cards = 26 - v c 26 - 7y 
Red cards “ 26 - y 

Since the number of red cards is an exact multiple of (ho 
number of black, the ratio of Red to Black must be a 
whole number, 

—- L ■ = whole number 
26 - 7y 

By trial and error, i/ ~ 2 (only this value will give a whole 
number) 

.r = 7(2) - 14 

Therefore, there arc 14 + 2 3 16 cards in the first pile. 
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SOLUTION 6 * 3? 
An. 1 ; B 


The general equal inn is P = Pn + r I, where P Es the 
population at any time l. Pi is the ini t in I population and 
t is the rale nt increase 


soi i rriQN (i ■ 38 
Ansi C 


SOLUTION ’6- 39 
A n h; C 


SOLUTION ft - 40 
Ansi A 


For 311 years (1967 k, 1997), P = IP 
P = Pit + r(30) - 2P a 
Pa ■ 30 r 
r - Rj/30 

Then, 

P-P 0 ^(Jf3D)f=3P(r 
Pjl I 1 /' 30 — 3P;I " P'.i 
t = 60 years 

Thus, the population \s triple in the 
vear 1997 - 60 = 2027 


3 3 = 3 

3 E - 243 

Remainder 

Unit's Digit 

3*-9 

3' - 729 

1 

3 

3-r ^ 27 

3—2187 

2 

9 

= ei 

y = 6561 

3 

7 



none 

3 


Notei line unit's digit La either 3, 9. 7, nr ) and is repeated 
in every exponent interval of 4. 

855 

"Tp - = 213.75 or 213 remainder 3 
Therefore; the units digit is 7, 

J 785 / 9999 = 0- J 73517551785... 

Notice that the digits [1, 7, S, an 5) are repeated every 
interval of foisi (4). To get the rj'■ digit, we divide <i by 4 
and get the remainder. If the remainder is l, the answer 
is 1. is 2 the answer is 7, if 3 the answer is 8 and if there 
is no remainder the 'answer is 5 

J 957/4 = 496 remainder 3 . 

The 1987" 1 digit is therefore 8 

The factors are; 1*2048; 2*1024; 4*512; 8*256; 16*128; 
32*64 

Bum = I 4 2048 + 2 + 102-1 + 4 - 512 4 R + 256 4 In 
4 IB + 32 - 64 
Sum = 4095 
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SOLUTION 6 - 4J T he? choices are as follows; 

An-s: C 6-1=5 

7- 2-5 

8- 3-5 
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50-45-5 

Therefore; there are 45 ways 

SOLUTK 6 - U There are 5 different colors in the bn\. The worst case to 

Ans ' | j happen is when in each draw, different minis will be 

picked. So in 5 draws there will he one of each color, in 

10 draws there will be two of each color. I here fore; the 

11 lh draw will ensure that there will Ire three balls of the 
same color (either white, green, black, red, nr yellow). 

SOU T1 ON 6 - 43 The total number of kinds of shoes sold is; 

Anfi; EJ N = (2) (2) (2) (10) - SO 

'-Different sires [10] 

-— High-cut or loAmut (2) 

-Rubber or leather (2) 

--- Waite or Black (2) 

SOLUTION d - 44 Let the original length and width be x and y, 
n respectively. 

The area of the field is xy. 

{x +■ 100) (y - 25) = xy 4 25W 1 

xy - 25.v 4 lOOy - 2nd9 - xy 4 2509 

x " * 200 4 (t) 

(x - 100)|/ +■ 50) = xy - 5000 
xy 4 50x - lOOy - 5000 = xy - 5000 

x-iy “ ’ ^(2) 

Compare X in Eq. (i) with Eq. (2); 

4-200 = 21/ 

if - 100 and x = 200 

Area oi the field, xy = 20,000 ft 1 


SOLUTION (i - -S The correct length is 10- 5/1000 - 9.995 m 
A ns: A 
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SOLUTION 5146 
Ans; D 


SOJ.l. TK iN 6 - D 
Alls; C 


SOLUTION 6 - “<8 
Ans- C 


SOM TION 6 - -iy 

An.h B 


TD = AID + Error = MD + ciV (where A' = MD / Lv) 
Length of tapv used, Lj = 100 fc.: L 
error per [apr length, c ^ -[1,1 (loo short] 

Measured distance, MD - 91 i'v5H ft. 

TD - 916 5S 4 (-0,1) Vlh '^ - 913.66 ft 
100 

r = KL(T~T tl ) = 5.833 ■ W h (UH1)(I0 - 70) 
r- = -0,035 ft. or 0.03"! ft. loo short 

TD = MD 4 Error = A ID + c (where N = MD / 1 T J 

90 = MD - (-0.035) — 

100 

MD = 90.031 ft. 

t r = K L(T - T,,) = 0.000011(100.042)(30 -10) 
c = 0,022 Ft, (turn Icing) 

TO = AID + eN = MD + e(MD/L T ) 

TD = 12 56,271 - ((). 022) [ 125b. 271/1001 
TD * 1256.547 fee! 


S tand and Dev ta L i on = J 1 ^ ^ ^ (u - v n , pail ) 5 
I t 4 *7 


SOLUTION 6 - 50 
Ans: t 


Standard Deviation = J —■ [(1 -4) 3 t (4 -4) 3 4{7-4) 2 ] 
Standard Deviation = 3 

Let x be the shortest mad. then the longest road is * + 
10. Then, 

x 4(i- + 10) + 10 = 30 
Zr - 10 
•T = 5 km 


Trie longest road is x t- 10 - 15 km 
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Problems - Set 7 

Progression, Matrix, Determinant, 
Venn Diagram 


PROUUM " 3 

EC.a Nr IV. 1996 


PROBLEM 7 2 
C\ : Nov. 1997 


]'ROB]TM7 3 
CE May 199S 


PROBLEM 7 - 4 
CE May 1999 


fellLEM 7 5 


PROBLEM 7 - 6 
CEMiu 19V 


PROBLEM 7 - 7 


PROBLEM ” - H 


I-tow many terms of the sequence -9, -6, -3, .. must be 
taken so that the sum is 66? 

A. 13 C 4 

B, 12 D. 11 

The sum of the progression 5, 8,11. 14 ... is 1025. How 
many terms are there? 

A. 22 C. 24 

B, 23 D. 25 

There are seven arithmetic means between 3 and 35. 
Find the sum nf all the tom vs. 

A. 169 C, 167 

F. 171 D. 173 

There are nine (9) arithmetic means between 11 and 51. 
The sum cit the progression is: 

A. 279 C. 376 

B. 341 D. 254 

The sum of all even numbers from 0 to 420 is: 

A. 43410 C. 44310 

By 44300 D 44130 

Which of the following numbers should be changed to 
make all the numbers form an arithmetic progression 
when properly arranged? 

A. 27/14 ' ■ C. 45/28 

ft 33/28 D. 20/14 

The first term of an arithmetic progression (A.F.) is 6 
and the IDth term Is 3 times the second term. What is 
the common difference? 

A. 1 C 3 

ft 2 D. 4 

The sum of five arithmetic means between 34 and 42 is: 

A. 150 C 190 

B. 160 D, 21G 
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PROBLEM - 9 The positive value of a so that 4.i, n.v + 4, lv : -1 wifi be in 
arithmetic progression is: 

A. 2 C 4 

ft. 3 D. 5 


PROBLEMl " i ■ Solve for x if x +- 3.v + 5 ,t + 7x + ... + 4 Tv = 625. 

A. !A C 1 

B. W D. if* 

PROBLEM " - I j The 10 th term of the series a r a - 5, n - 25,... is: 

A. a - 6b C. 2/; - b 

ft, a-9b D, a + 96 


PROBLEM 7 - 12 


PROBLEM 7-13 


PROBLEM 7 - U 
ECE Nov. 1 f >9" 


PROBLEM 7-15 
ECE NOV 1997 


PROBLEM 7 - 16 


PROBLEM 7 . r 
ME April 1998 


if the sum of the first 13 terms of two arithmetic 
progressions arc in the ratio 7:3 r find the ratio of their 
corresponding 7 N| term. 

A. 3:7 C. 7:3 

ft. 1:3 D, 6:7 

if I/x, 3 /y, \ fz are in arithmetic progression, then y is 
equal tor 

A. x -z C f.r + z) /‘2 xz 

ft- J A (.v 4 22) D. 2X2/ (x 4 Z ) 

Find ti^e 3G 11 ' term of the A.P, 4, 7, ID 
A, 88 C 75 

B- 51 D. 90 

Find the lQQ fh term of the sequence 1.0J, 1.00, 0.99... 

A. 0.05 C. 0.03 

B. 0.04 a 0.02 

I he sum of ill I numbers between 0 and 10,000 which ss 
exactly divisible by 77 is: 

A. 546,546 C. 645,645 

B. 645,568 D. 645,722 

What is the sum of the following finite sequence of 
terms? IB, 25, 32,39,67. 

A, 234 C. 213 

ft. W D, 340 

Find v in the series: 1,1/3, 0.2, x . 

A- 1/6 C. 1/7 

B 1/8 D. 1/9 


PROBLEM 7-10 


Engineering 
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PROBLEM 7 - i-j 
FXE Nov. 1.99$ 


PROBLEM 7-20 


PROBLEM 7-21 
ME Oct. 1997 


PROBLEM 7-22 
ML Oct 1997 


PROBLEM 7 - 23 
CE May 1998 


PROBLEM 7 - 2-i 


PROBLEM 7-25 
ECE April 1998 


PROBLEM 7 ■ 26 
KQ- April 199S 


PROBLEM 7 - j n 
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Find the fourth term of the progression 1/2, 0.2, 0.125 . 

A. 0.102 C. 1/1.1 

ft. 1/10 D, 0.099 

Tlie IQ |J| ’ term of the progression 6/5, 4/3,3/2, ... is: 

A. 12 C 12/3 

B. 10/3 D. 13/3 

The geometric mean of 4 and 64 ig: 

A, 48 C. 34 

B. 16 D. 24 

The geometric mean of a and b b: 

A. Jab C 1/A 

ft. (a 4 |/2 D.nb/2 

Determine the sum of the infinite geometric series of 1, - 
1/5, -1/25, ...? 

A. 4/5 C. 4/6 

B. 5/7 D. 5/6 

There arc 6 geometric means between -5 and 8748 Find 
the sum of all the terms. 

A. 13120 C. 10250 

B. 15430 D. 9840 

Find the sum of the infinite geometric progress ton 6,-2^ 
2/3,., 

A.5/2 C 7/2 

ft. 9/2 D. 11/2 

Find the sum of the first iil terms of the Geometric 

Progression2,4,8,16, ... 

A. 1023 C. 1596 

B, 2046 D. 225 

The 1 sl , 4 1h , and S rh terms of an A.P. are themselves 
gen met ric progression (G.P.). What is the common ratio 
of the G.P. 

A. 4/3 
ft. 5/3 


C. 2 

D. 7/3 
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'! aS Determine X so that x, 2v 4 7, 10x - 7 will form a 
geometric progression. 


PROBLEM 7 -29 


PROBLEM 7 - 30 


PROBLEM 7-31 


PROBLEM 7-32 


PROBLEM 1 - 33 
ECE April E995 


PROBLEM 7 - 31 

ECE April vm 


PROBLEM “ 35 


The fourth term of a geometric progression is 189 and 
the sixth I rim is 1701, the 8 11 ' term isr 

A, 51D3 C. 45927 

B. 124Q029 D. 15209 

The sum of three numbers in arithmetical progression is 
45. If 2 is added to the first number, 3 to the second r and 
7 to she third, the now numbers will be irs geometrical 
progression. Find the common difference in A.P.. 

A. -5 C. 6 

B. 10 D, 5 

Fhe geometric mean and the harmonic mean of two 
numbers are 12 and 36/5 respectively. What are the 
numbers? 

A. 36 & 4 C, 36 & 8 

B. 72 &S D. 72 &4 

It x, 4x - 1 - 8, 30 .t 4 24 are in geometric progression, find 
the common ratio. 

A. 2 C 6 

Bl 4 D. 6 

A besiege fortress rs held by 5700 men who have 
provisions for 66 days. If the garrison loses 20 men each 
day, for how many days can the provision hold out? 

A. 60 ' C. 76 

B 72 P 82 

If am: 1 third of the nir in the tank is removed by each 
stroke of an air pump, what fractional part of the total 
air is removed in u strokes 7 
A. 0.9122 C. 0,8211 

B 0.0877 D. 0,7145 

A rubber ball is dropped from a height of 15 m. On each 
rebound, it rises 2/3 of the height from which it last fail. 
Find the distance traveled by the ball before it comes to 
rest. 

A, 75 m 

B. 96 m 


C, 100 m 

D. 85 m 


i 
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BROBLEM 7 ■ 
lE Mav P-"it 


PROBLEM “ - 37 


PROBLEM r - 38 
0- Nov I9t>'l 


PROBLEM “ - 39 


PROBLEM 7 ^ 40 


PROBLEM 7-41 
l T, Nqv L9S'7 


In tlie recent Bosnia conflict, the NATO forces captured 
6400 soldiers. The provisions on hand will last fa: 216 
meals while feeding 3 meats n day. The provisions lasted 9 
more days because of daily deaths. At an average, how 
many died per day? 

A. ' 15.2 C. 18.3 

B. 17.8 D. 19.4 

To build a dam, 60 men must work 72 days, If all 60 
men arc employed at the start but the number is 
decreased by 5 men at the end of each 12-day period, 
how tong will ii take to complete the dam? 

A. 108 days C, 94 days 

EL 9 days D. 60 days 

in ,i benefit show, a number of wealthy men agreed live 
the first one to arrive would, pay ID centavos In enter 
and each later arrival would pay twice as much as the 
preceding man. The total amount collected from all of 
them was PI04,857.50, How manv wealthy men had 
paid? 

A IS C. 20 

B. 19 D, 21 


I: va I Pate t he to 11 n w i n g dete rri i i na n t: . 

A 

A. 64 C. 54 

B. 44 D. 44 

Fhe following equation Involves two determinants: 
3 *1 2 -1 

2 2 x -3 

The value of jc is: 

A. 1 C 4 

B. 3 D. 3 

Evaluate the following determinant: 

1 5 -2 

2 I -3 

3-2 1 

C 46 
D, 46 


A. -24 

B. 24 
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PROBLEM t ■ 42 
CB Nm. 19% 


Compute the value of r from the following 
4 -12 3 

2 0 2 1 

r " 10 3 0 1 

14 2 4 5[ 

A. 27 C 26 

B. ffl D. -29 


PROBLEM 7 13 


PROBLEM 7 - -H 


PROBLEM 7-45 
CE May 19% 


Evaluate the following determinant' 

14 2-1 

D- 2 - 1 ° ~l 

-2 3 1 2 

0 2 14 

A, 5 C 4 

B. 4 D -5 


Given: Matrix A 
Matrix 8 



find A + 23. 



Elements of matrix ft = 

Elements of matrix C » 

Find the elements of the product of the two matrices, 
matrix BC. 
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CF Board 


PROBLEM 7-47 
EL Oct 1993 


PROBLEM 7-48 


?EtOM.PM 7 - 49 
ECE Nov 1992 


PROBLEM 7 - 5'i 
HE March 1990 
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Solve for .t and if from ifie giver relationship 
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A. x - '2: \j - 6 
B x = 2; y = 6 


"1 ll [si _ 2' 
3 2J[yJ “ 0 


C. x = -2; 1/ = -6 

D. x = 2; ij = -6 


In. a class of 40 students, 27 students like Calculus and 25 
like Geometry. How many students liked both Calculus 
and Geometry? 

A. 10 " C. 11 

B. 14 0). 12 

A class of 4£1 took examination in Algebra and 
Trigonometry. [f 3U passed Algebra, 36 passed 
Trigonometry, and 2 failed in baili subjects, the number 
of students who passed the two subjects is. 

A. 2 C 2S 

B, B D. 25 

The probability for the ECE board examinees from a 
certain school to puss the Mathematics subject is 3/7 and 
lhat fur the Communications subject is 5/7. If none of 
Hie examinees failed in both subjects and there are I 
examinees who pass both subjects, how many 
examinees from the school took the examination? 

A. 28 C. 26 

B, 27 D, 32 

Jn a commercial survey Involving 100.0 persons on brand 
preferences, 120 were found to prefer brand \ only, 200 
persons prefer brand i/ only, 150 person? prefer brand z 
only, 370 prefer either brand a or iy but not r, 450 prefer 
brand y or z but not .v, and 370 prefer either brand r nr x 
but not y, and none prefer all the three brands at z\ time. 
How many pe't>Dns have no brand preference with any 
of the three brands? 

A. 120 C 70 

B, 280 D. 320 


1 
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ANSWER SHEET 


2. S t 8 8 I 
3 3 S 8 0 8 
« 318 0 8 
5 . 3 3 0 0 8 
e. 3 3 8 § 8 
?. 3 0 0 8 8 
3 3180 8 
3 3 8 8 8 8 
to. 3 8 8 8 8 


n 38888 
ta- 3 8 1 8 8 
to. 3 $ 8 8 8 
t4. 3 8 81 8 
ts 3 8 8 8 8 
io. 3 8 0 8 8 
t?. 8 3 0 8 8 
3 $ §: 8 8 
t». Z t 8 8 8 
so 3 0 8 8 8 


21. 8 0 0 0 8 

2j. 3 8 0 0 8 

23 . 3 8 8 8 8 

» 3 8 0 8 8 

2s. 3 8 0 8 8 

26- 3 8 0 0 8 

27. s 0 0 0 8 

29. 3 8 0 0 8 

23. 3 8 0 8 8 

oa. 3 I 0 8 | 


31 3 0 0 0 0 

32. 3 0 8 0 8 

33 . 3 I 0 8 8 

34 . 8 8 8 8 8 

3o. 3 8 0 0 8 

os. 3 8 0 | 8 

37 3 8 8 0 8 


30 - 3 8 0 0 0 

40. 3 0 8 8 8 


41. 8 0 0 t 8 

42, 8 3 0 0 8 
43 3 8 0 8 8 

3 0 0 0 8 
«38808 


3 3 80 8 
3 8 8 8 8 
3 8 8 8 8 


I SI. 3 0 0 0 1 

52. 0 3 0 0 8 

53 . 3 3 0 0 8 

54 . 3 8 8 0 8 

55 3 0 0 0 0 

56. 3 0 8 0 8 

57. 3 0 8 0 8 

59 1 3 0 8 0 8 

59. $ 0 0 0 0 

69. 3 0 0 0 0 
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Solutions to Set 7 

Progression, Matrix, Determinant, 

Venn Diagram 

SOLUTION “ - 1 The sequence --9, -b. -3, ... forms an arithmetic 
progression with a common difference o i -b - f-9) = 3, 

From the formula: £ = ^ [ 2d] + (?i -1)d J 

6d= l[2( r 9)+ (n-im 

132 = -TBn 4 3fT - 3 m 

0 = 3rj3-2ltf ~I32 

0 - fjr) + 12)(jf -11)- n = U 


50 M :N 7 - 2 The given sequence it- an arithmetic progress Eon ivElh the 
following elements: 

m = 5; d **■&. - 5 - 3; 5*1025 

Using the formula: S- ^ [ 2 ci + (n 1)4 ] 

1025 = | [ 2(5) + (il -1)(3) J 

2050 = ii (10 + 3ir - 5) 

0 - 3rT 4 7 n - 2050; n = 25 

fpLLmON 7 - 3 The sequence ts 3, _,_,_,_, _ r 35. Thus. 

there are 9 term?, with the first term 3 and the ninth term 
35. 

Sum* ^(n L 4 u M ) = | (3 + 35)= 171 

ELUTION 7-4 |] 

Ans: B Sum of A.P. * — (a\ 4 

n = 7 11; it j = 11; ff,r = Nn 12 51 
Sum = 4(11 + 51) 4 = 341 


^i.trnot'd 7 " ^ The even numbers from 0 to 420 are 2, 4, 6*... 420. (A.IT) 
There are 420/2 = 21D even numbers. 

The sum of all even numbers is: 


5 = ^ (a, 4 tt a ) = 2]" (2 4 420} - 44,310 
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SOLUTION 7 - 6 
Arts 1 . 


SOLUTION 7 - 7 
AnS: 0 


SOLUTION 7 - 8 
Am; C 


SOLUTION 7 - '■) 
A MS; B 


SOLUTION 7-10 
Ami C 


SOLUTION 7-11 
Anri; !i 


The terms 4 ^, 4th and may also be written as 
§. §. §. - 3 s . and in ascending order is §, $f, §, 3 

§■ 

From ihe sequence shown, the most possible common 
difference is 7/28, With this, the sequence is §> If - §*' 
-d , Therefore choice C must be changed. 

Let d- common difference 
First term = a l = 6 and e™ = 3^; 

From a.j *= al + {n - l)d 

^,- 6 h(l 0 -l)tf -6 + 9f/ 
aj - & + (2 - I)d = 6 + d 
JTju - 3 rt: 

6 + 9d = 3(6 4 flj - 18 + 3d} d - 2 


34 ____ _ 42 

\ :.i 2 ni[ 3 rd 4 lh 5 lh 6 f| ' 7 sh 


- 34,1 in = 42 


Sum of ail terms “ ~ {34 + 42) = 266 

Sum of the five arithmetic means = 266 - (34 + 42) 

Sum of l he five arithmetic means = 190 

If 4.x; 51- + 4. and 3-V 1 - 1 arc in A.R, then 
(5* + 4) - 4.r = [3* 2 - 1) - [Bx + A) 

3.v : - 6 .v - 9 = G = (.t + Ij(.v - 3} 
x = 3 and x - -1 

The given sequence .v, 3.x; 5 a; is an A-P, with d = lx 
Solve fur jt from n n = fli + (h - l)d 
A9x = X +■ (n - 1)(2 a) 

49 = 2n -I; r! = 25 

From S=»”(4ij + fl„) 

625 - [a + 49x); A = 1 

The scries a, u -h, a - 2b, is an A.P. With a commor 
difference d - -h, 

The 10 1 ' 1 (erm f&: 

■+. (io - ijtf 

iTiii = a + 9f-6) = a - 9b 
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SOLUTION 7-12 
Ans; C 


SOU ITION 7 13 
Ans; D 


SOM JTIGN “ - 14 
Ans: B 


■feliittON7‘ 15 

Ans ; u 


Solution 7 - 16 

Any, c 


Sum gf AT. ~ — [2flt - (it - l)d] 

Let 5 # Ai r 0 cind s r (Tj, d be respectively the sum., first 
lerm, and common difference nl die arithmetic 
progression, then, 

S = [']3/5]f2A| +(13-1)D] _ 7 
s " {l3/2j[2tf, + (13-1^1 ” 3 
2 A; 1 - 12 D 7 . A\ + 6 D 7 


2 /i] +1 2W 


4 fid 


i. |lh term of A P, = a T - (if - i}d 

= Ai +[7 • 1?P e A | 4 6D 
+ (7 “ J )if Ij [ 4 6j i 


J ! 7 


but A l-«? -1 
n t 4 bd 3 


Thus, ^ = L 
n? 3 

If ] j jt, 1 / \f, and 1 fz are in A.P., then 

1 . i = 1 l- 

H x z y 

1/ - ZX2j(x 4 z) 


1 1 1 jf + ; 


xz 


The given arithmetic progression (4, 7, I0 r ...) ha^ a 
common difference of 7 - 4 - 10-7—3, with a first term 
(jit of 4. 

fl\i = iti * (tr - l)rf 

^, = 4 4(30 - i)(3) = 91 

The sequence 1.01, 1.00, 0.99, ... rs an A.P. with a 
common difference of - 0.01 
The lG0 fh term is: 

a w - a, + (100 -1 j d = 1.01 + 99{-D.Oi} = 0.(52 

The number of integers between 0 to 10,000 which is 

divisible Lb- 77 is r> - 10000/77 129.9 or 120 

The sum is. 5- 774 154 4231 4 .,,49933 (sum of A.P.) 

S-- | (fli fl«). 

£ - if-(77 4 9933) - 645,645 
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SOLUTION - r 

Ans: L'l 


SOLUTION " - IK 
An 5; C 


SOLUTION " - 1 [ J 
Ans: C 


SOLUTION' " - 2Q 
AstS: A 


SOLUTION 7-2] 
Am': B 


SOLUTION 7 - 22 
A ns: A 


The sequence IS, 25, 32, 39. .., , 67 is an arithmetic 
progression with first term aih 18, common difference d 
• 7, and last term .i„ - 67- 

Solving for jt from n„ ■= fli + (pi - l)d 
67 = 1B+(h-1)7; fi-M 

Sam = “ (pi + tfi'i) = (18 *67)'“ 340 

I he given sequence 1. 1/3, 0.2, x can be written as 1/1 r 
1/3, 1/5, .t which is a harmonic progression, the 
reciprocal of which hns a common difference of 2, by 
inspection, X = 1/7. 

1/2, 0.2, 0.125, ., = 1/2,1/3,1/fi,... 

The sequence is a harmonic progression., the reciprocal of 
which has a common difference of 3, By inspection, the 
fourth term is l/Il 

The sequence 6/5, 4/3, 3/2, .. is a harmonic 

progression. 

En A,P, the sequence is: 5/6, -V/ 2/3, ... with/Ji “ 5/6, and 
if = 3/4 -5/6 = -1/12 

] he 10 15 ' term is: 
fl-r-fli * ('? - 

th< -' 5/6 Hr (10 - I)f-1/12) E 1/12 
In H.P.. the lL> :h term is 12 

The geometric mean x of 4 and 64 is such that 4 : x : 64. 

i = i 3 - 256; Jt -16 
k 64 

Phe geo me trie mean ">■" of a and fr is such lhn| a : x : b nr 

a _ x_ 

x" b 

.t" = nh; x = -fiib 


SOLUTION 7 - 23 The sum of infinite G.P. is given by the formula 

A ns: D n 

s ~ -i- 

1 -r 

where r - common ratio = a% / (t\ = (-1/3) / I 
t = -1/5 
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SOLU nON 7 - 24 
A ns: A 


SOLUTION 7 - 25 
Anv H 


SOLUTION 7 - 26 
Ans: B 


SOLT rtlON 7 - 27 
Ans: A 


SOLI mON 7 - 28 
Ans: C 
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First term, ii\ =4 
6 |J| term,- 8746 p-i rh p— l p-L i—H 

*-..4- JGQUUJ” 

8748 
r"= 3 

Sum , 5 ^"-|l-iLld- um 

r-1 3-1 


hum of infinite G.E 1 = —— 

1 -f 

fl, =6; r — -2/6 - -1/ 3. 

Sl * m 'Tn75r 9/2 


The sum of G.P. is: S r — - 

r-1 

lb =2,r-2. and fi = 10, 

5 = ~ = 2046 

2-1 


In A.P, 

Lei 'he first term ih - x and tJ - common difference 
then tL] ~i L .+ 3 ti and a* = v + 7rf. 

Since ii., a.\, and n* are in G.P, then — = — 

*A 

r+ 3id _ x + Jd 

x x + 3d 
Jt 1 + 6.rjf + 9d 2 - x 2 + 7 xd 
9d- = .vii 
* = -94 

_ , ^ A r + 3 d 

Common ratio of G.P,, r = =- 

4 

9d Md 4 


If ,v, 2x + 7, and iCLr - 7 arc in G.P . ^hen 

ix - 7 _ 10*'-? 

x 2x - 7 
4jt® + 2S.r + 49 = W - 7x 
bx 2 - 35.v - 49 = 0 

x 3 7 and -7/6 
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SOW mo N 7 - 29 G iv ifn: th = 189 and 'si - 17i: I. 

fills' D n - „ r *M" 

w FT Fin; f 

1701 =iB9 r*®-*) 
r- 3 


The fi L! ' term is, flu = 189 (3)" A ■ 15309 


SOO noN 7 - 30 
An* P 


SOLUTION 7 31 
Ans; A 


Let x be the first term in AT and d be the common 
difference. 

In AT.: 

th = x, fti = -V + i, it .3 = x + 2d 

n 

Sum = + (n.-l)tf ]; 45- -[2xi-{3-l)d] 

30^-2i + 2.i x + = 15; x-15-d 

* ■- 

In GT: (x = 15 - ii) 

it]'-x+2= 15- il+2=17 -d 
,r :; -.T+d + 3 = (l5-d) + rf + 3 = 13 
m * 2d' + 7 - (15 - d) + 2d + 7 = 22 + rf 

fln 8* 

— - — ;flr = fli flj 

fl, 

18 3 -(l7-^(22 + dJ 
324 = 374 - 5d - d 2 
d- - 5d - 50 = 0 

(d - 5)(d + 10) = 0; fl = 5 or -10 

Let a and y be the numbers 
In G.F,, the terms are .v, 12, y, then 

12/x m y/12; xy = 144 ' ^(1) 

\r, H.P, r the terms are x, 36/5, M , then 
15 5 1 


y 36 36 x 

1 1 5 x + u 5 

+ -= -•- or - - — 

y x 18 xy IS 


■*(2) 


Substitute xy in Lq, (I) to Lq. ;'2) 

>' + 1/ = A 

144 IS 

x + y = 40, y - 40 -x 4 .(3) 

Substitute v in Eq (3) to Eq. 11) 
xr(40 - Tv) = 144 
x 3 - 40X + 144 = 0 
x = 36 H md y = 4 



Part 1 

Algebra and Advanced Math 


Engineering 
Mathematics Vol. 1 


SOLUTION 7 - 32 

fifes c 


Common ratio, t 


Total number n| days the provision ran hold out, N 
N = 5700(66) = 376200 man-days 


SOLUTION 
Ans: C 


Number or man-days 


The provision will hold out until the total number nr 
man-days becomes 37620P. 


37620(1 - ^-[2(5700) + (i i 1){ 20}] 

752400 - 11400m - 20; r 2 + 20a 
20n- - ll420fl + 752400 = 0 


11420 ± v '| M 420)- -4(2011752400) 


Spitl'fiON 7 - 3-t 

An,s ; A 


Let V be the initial volume of air, 
Ftfist stroke' V r , = V - V/3 - 2Vf3 
Second stroke: 13 - 'i - T A/3 = 2 


The volume in the tank after each stroke is 2/3 nf the 
volume before the stroke, Hence, the series forms a 
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SOLUTION 7 ■ 35 
Ansr A 


SOU TION ” 36 
Ans: Ti 


geometric progression with j- = 2/3 And a\ - 2V/3. After 
the.six.lK stroke?; 


fffl- rii r-1 - {2V/3)[2/3) t " 1 = 0.00779V 

Thus, the volume removed is V - 0,08779 = tj$'l22 V nr 
0.9122 of the total air, 

Totd d i s tance traveled, D 

J. 1 = ]?■ + 2 - sum of height of each bounce. 

Since the ball 
bounces infinite 
times and each 
succeeding 
heights form a 
C.F. with r = 2/3 
and ?t = Infinity, 

We may use the 
sum of infinite 
G,P, with rti = 10 
and 

r? = 15 +2y. = 35 + 2 x —— - 75 m 

1 -r 1-2/3 

Total provision on hand = 6400(216) = 1,382/ICO 
Number of days the provision will hold out if no one dies; 

= 216/3-72 days 

Number of days to provision lasted because of deaths; 

= 72 4 9 = 61 days 

Let v he the number of soldiers dial will die each day 

Dav Consumption 

1 6400(3}-19200 

2 19200 - 3a 

3 19200 - (3a + 3a) 



Thus, the scries will form an A.P. with iT] = 19200 and d 
3.v, The provision will run. oul when the sum uf 
consumption equals 1,302,400. 


1 


5= + („-l)d] 


1382400 = f [ 2(19200) + (01 - 1}(-3.v} ]; x = 17,78 
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SOLUTION 7 - 37 
Sins: A 


RdLynON 7-30 
Ans C 


No. of man days required = 60(72) - 4320 man-days 
Day Man-days 

F i rst 12 da y g 601.12) = 720 m a n-da y& 

Second i 2 days 55(12} = 660 m an-da ys 

Third 12 days 50(12) = 600 man-days 

The sequence is in A.P, with a \ - 720 and rf - -60 
2 

4320 = 11 2(720) + (n - 1)(-6U) ] 

8640 = 1500 ?t - 60 ri* 
jr 1 -25?r + 144-0 

„. . 9 
2(1) 

Number of days = 9 ■ 12 = 108 days 

The first one Lo attend pays PO.IO, the second one pays 
P0.20, the third one pays ! 5 0.4tl, and so on. The amount 
paid forms a geometric progress km wtth m = 0.1, and r = 
2. The total amount collected represents the sum of the 
progression. 

From 

r- i 

Q.l(2 fl -1) 
lG4.fto7,5Q = —-— 

2" - l = 1,048375 - 1,048,576 
tr In 2 - In 1,048376; m = 20 


SOLUTION 7 - 39 
Am- □ 


(7>(4) - (9)(8) = -44 


SOLUTION 7 ■ 40 
Ans C 


" |2 21 |* “-3p 

3(2) -2(a) = 2(-3)-.v(-I) 
6 - 2x = -6 + x- t x = 4 
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SOLUTION 7-43 
AnS: C 


SOLUTION 7 - 42 
Anv 13 


SOLUTION 7 
Vns: D 


43 


■SOLUTION 7 -M 
Ans: D 


D 


5 - 2 

1 -.3 

2 1 
D = (I - 45 - 8) - 
D £ -46 


1 5 

2 ] 

3 -2 
- 6+6 + 10 ) 


Hy pivotal element method,, select column 4 row 2 as the 
pivot: 

4 -1 2 [3 j 


2 0 2 1 


in 3 
14 2 


jl- 

! 5 


X = 


4-3(2) -1-3(0) 2-3(2) 

10 - 1 ( 2 ) 3 - 1 ( 0 ) 0 - 1 ( 2 ) 
14-5(2) 2-5(0) 4-5(2) 



-2 -1 -4 

-2 - 

■1 


X = 

8 3 -2 

8 

3 



4 2 -6 

4 

2 


X D 

[36 + 8 - 64) - (-4S + 8 + 48) - -28 


1 4 5 

. -1 




D - 


2 -1 
y 2 
0 


D = +(1) 


0 

3 1 

2 1 
- 1 - (4}(2) 
3-(4)(-2) 
2-(4)(0) 


“3 
2 
4 

0 -( 2 )( 2 ) 
1-(2)1-2) 
l-(2){0) 


- 3- (-1 )(2) 

2-{-l}(-2) 



-9 

-4 -I 

- 9 

-4 

D = 

11 

5 0 

T1 

5 


2 

1 4 

2 

1 

D = | 

>180+0 - 1,1)- 

(-10 + o -: 



r i 3] 


-3 ■ 

A + 28 - 

[-* iJ 

+ 2 

-1 


1 

-2 


1 

-2 -4' 
-2 2 


3-2 3-4 

- 2-2 1+2 
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SOLUTION “ 
An-:- A 


15 


sou i t I )N 

Anv A 


7 • 46 


SOLUTION 7 - 47 
Ansi D 


sou rnoN 7-4o 

An* C 


r-i 

0 


r 

3. 


B = 


LIC 


BC = 


1 2 

0 -5 
I 

0 - 
1J 

-20 


3 6' 

4 1 


2" 

"3 6' 


' 1(3) t 2)4) 

1(6)+ 2(1) 

5 

4 1 


_0(3) + (-5)(4) 

0(6)4(.5)(Jj 


The given 


equations: 

l(x) + l(j.0-2 

3(f + 2(sfl = 0 

Soli ing for .v and 
X ~ -2 and y - 6 


"1 

1' 


" rr" 


2 

3 

2 


y _ 


0 


represents the following 


^(2) 


Let x be the number of students who liked both the 
subjects, then from the Venn Diagram shown: 


(27 - *) + x + (25 - x) - 40 
x = 12 


Geomi’trv 

2S 



Using Venn diagram; 

Let v he She number 
of students who passed 
I he two subjects 

Bince 2 students Failed 
in two subject, then; 

(30 -x) + x + (36 - x) = 40 
x = 28 , 


Alqehr;: 


Trlnonume»ry 

36 
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SOLUTION- 7 i'J 
A n.-- A 


Let X be the number ot 
graduates whq look the 
deaminations. 


Co — “Ljn .mi 

f5/J> 


Mathematics 

0M 


From (lie Venn dingram 
shown; 

l( V?) 1 ' - 4] + 4 + [\5/7)x - 4] 


•SOLUTION 7 - 50 
Arts- ft 


The total number of persons surveyed is 1000. 


The Venn Diagram 
shows the number 
persons who have 
preferences. The 
to tat number of 
persons who have 
brand preference is 
the sum of all the 
numbers in the 
diagram. 


ar-sna X 


Total -120 + 200 + ]50 +50 + 1.00 + 100 
'[ ots l - 720 persons 

Therefore, the number of persons who have 
no brand preference is 1000 - 720 - 260 
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A igehra a ltd Advanced \ 1 ntli 

Problems - Set 8 


Permutation, Combination, 

Probability 


PROBLEM 6 - I 

How many permutations can be made out of the letters 


In the word ISLAND taking four letters at a time? 


A. 560 

C 120 


B. 720 

D, 24 

PROBLEM 8 - J 

How many -J digit numbers can be formed without 

CF Nov 1 991a 

repeating any digit, from the Following digits 1, 2, 3, 4 


and 6. 



A. 150 

C 140 


B. 120 

D. 130 

PROBLEM H - } 

How many permutations c'ari be made out of the letters 


of the word ENGINEERING^ 1 


A. 39,916,800 

C. 55,440 


B 277,200 

D. 3,326,400 

PROBLEM fl - 4 

Haw many ways can 3 men and 4 women be seated no a 


bench if the women are to lv together? 


A. 720 

C. 504D 


B. 576 

D. 1024 

PROBLEM 8 ■ 5 

in how manv ways can 5 people line up to pay their 


electric bill*?. 



A. 12ft 

C. 72 


i3. 1 

P. 24 

PROBLEM 8 - 6 

[n how many ways can 5 people line up to pay their 


electric bills if two particular persons refuse to follow 


each oilier? 



A. 120 

C 90 


B* 72 

D. 140 

PROBLEM 8 - “ 

How many ways 

can 7 people bo seated at a round 


table? 



A. 5040 

C 720 


B. 120 

D. 840 
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PROBLEM 8 8 


PROBLEM & - 9 


PROBLEM 8 - I" 


PROBLEM 8 - H 


PROBLEM 8-12 


PROBLEM 8 - 13 


PROBLEM H I t 


PROBLEM 8 - IS 
ECE April 19% 


r it how many relative orders can we scat 7 pec pie at a 
round table with a certain 3 people side bv side, 

A, 144 C 720 

B. 5040 D. 1008 

In how many ways can we seal7 people in a round table 
with n. certain 3 pcojilt? not in consecutive order? 

A. 576 C 5320 

B. 3960 D. 689 

The captain of a baseball team assigns himself io the 4th 
place in the batting order. In how many ways can he 
assign the remaining places to his eight teammates if just 
three men are eligible for the- first position? 

A. 2160 " C 5040 

R 40320 D. 15120 

In how many ways can PICE chapter with 15 directors 
choose a president, a vice-president, a secretary, a 
treasurer, and an auditor, if no member can hold more 
than one position? 

A, 630630 C. 360360 

B: 3300 D, 3003 

How many ways can a committee of five may he 
selected from an organization with 35 members? 

A. 324632 C, 125467 

B. 425632 D, 326597 

How many line segments can be formed by 13 distinct 
point? 

A. 156 C. 98 

B. 36 D, 78 

hi how many ways can a hostess select si\ luncheon 
guests from 10 women if she is to avoid having a 
particular two of them together at the luncheon? 

A. 210 C. 140 

B. 84 D. 16S 

A semiconductor company will hire 7 men P md 4 
women In how many ways can the company choose 
from 9 men and 6 women who qualified for the 
position? 

A, 660 

B. 840 


C 480 
U 540 
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PROBLEM 8- IP 


PROBLEM 8 - 19 
O' May 195)6 


PROEM I’M 8 - 2D 


PROBLEM 8-21 


feRQBLEM 8 - 2! 


PROBLEM h - 23 


How many wavs can you invite onu or more ut five 
friends to a party? 

A. 25 Cl 31 

R 15 D. 62 

A bag contains 4 red balls, 3gievil halls, and 5 blue balls. 
The probabili!) of not getting a red ball in the first draw 


A. 2 
R 2/3 


C. 1 

D. 1/3 


Which pjF the following cannot bE a probability? 

A, 1 C, 1/e 

B. 0 D. 0.434343 

A Wig coi tains 3 whin: and T black balls. Si two balls are 
drawn in success ton without replacement, what «:■ die 
probability ihaLbnth balls are black 7 
A. 5/28 C. 5/32 

R 5/16 O. 5/14 

A bag contains 3 white and 5 red balks 11 two balls are 
drawn at random, find the probability that both are 
white. 

A. 3/28 C. 2/7 

6.3/3 D. 5/15 

Tn Problem 8 - 20, find the probability that one bn 11 is 
white and the other is red. 

A. 15 / 56 C. 1 / 4 

B. 15 / 28 D. 225/ 784 

In Problem 8 ■ 20, find the probability thal ill are of the 
same color. 

a. i3/3o c mm 

B. 14/29 D. 15/28 

The probability- that both stages of a two-stage rocket to 
function correctly 15 0,92. The reliability of the firsl stage 
is 0.97. The reliability of the second stage is: 

A. 0.948 C 0.966 

B. 0958 D. 0,8924 
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FRO BLEU H - 3-1 


PROBLEM H ■ 25 


WlORLEM.R-26 
MK April 1096 


I'liORLl’M H - 2^ 


PROBLEM 8 - 2* 


PROBLEM H - 29 


F'ftQlil EM H- 50 


! 5 UOLl].EM R - N 


Ricky and George each throw two dice, Ir Ricky gets n 
sum of 4, what is the probability that George will gat 
less? 

a. $ c. $fn 

a 5/6 D. 1/12 

Two fair dice arc thrown, IV ha I is the probability that 
the sum shown on the dice is divisible by 5? 

A. 7/36 C 1/12 

B 1/9 D. % 

An urn contains 4 black balls and 6 white balls. What is 
the probability of getting one black ball and one while 
ball in two consecutive draws from the urn? 

A. 0.24 C 0.53 

B. 0.27 D. 0.04 

It three balls are drawn in succession from 5 white and 6 
black balls In a bag, find the probability that all are of 
one color, Jf the first ball is replaced immediately while 
the second is not replaced before the third draw, 

A. 10/121 ' C28/J2! 

a IB / 121 D. 150 / 14641 

A First bag contains 5 white balls and 10 black balls and 
a second bag contains 20 white and 10 I lack balls. The 
experiment consists of selecting a' bag and then drawing 
ft ball from the selected bag. Find the probability' of 
drawing u white balk 
A. 1/3 C. 1/2 

EL 1/6 ‘D lie 

In Problem & ■ 25. find the probability of drawing a 
white halt from the first bag. 

A. 5/6 C 2 / 3 

B. 1 / 6 0,1/3 

If seven coins arc tossed simultaneously, find the 
probability that they will just have three heads. 

A. 33/128 C 30/129 

B. 35/128 D. 37/129 

]I seven coins arc tossed simultaneously/ find the 
probability that there will be at least six tails. 

A. 2 / 128 C. 1 / 6 

| 3/128 D. 2/ 16 
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L'lR )SLEM ft - 32 

CE Nov. 1998 


PROBLEM 8 - 33 


PROBLEM B - M 


PROBLEM 8 - M 


RKOBLHM R-36 
ECE March 1996 


PROBLEM 8-37 


RKO.BLE.V1 R * 3R 


1‘HODLtM 8 - 39 


A lace i L 3 a coin is either head or I ail. ]f three coins are 
tossed, what is the probability of getting three tails? 

A. 1/8 C. W 

B. V; L). 1/6 

The lace of a coin is either head nr talk IF three coins are 
tossed, what is the probability of getting three tails or 
three heads? 

A. 1/8 C. Vi 

B. V* D. |/6 

Five fair coins ware tossed simultaneous]', What is lho 
probability uf getting threeTteads arid two tails? 

A. 1/32' ' C. 1/8 

EL 1/16 D. G 

Throw a fair coin five Limes. What is the probability of 
gutting three heads and two tails? 

' A 3/32 C 1/32 

B. 5/16 D, 7/16 

The probability of getting a credit in an examination is 
1/3, Lf three students sMfe selected at random, what is 
the probability that at least one of them got a credit*’ 

A. 19/27 C 2/3 

B. 5/27 D, 1/3 

There are three short questions in mathematics test. For 
each question, one (1) mark will be awarded for a 
correct answer and no mark for a wrong answer li the 
probability that Mary correctly answers a question in a 
lest is 2/1, determine the probability that Mary gels two 
marks. 

A, 4/27 C. 4/9 

B. 8/27 D. 2/9 

A marksman hits 75 % of all his targets. Whol [$ the 
probability that he will hit exact!y 4 of his next 10 shots* 
A. 0.01622 C. D.OO4055 

B 0,4055 D. 0,001622 

A two-digit number is chosen randomly. What is the 
probability that It is divisible by 7? 

A. 7/50 C, 1/7 

B. 13/90 P.7/45 
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ANSWER SHEET 

' s i e 0 s1 1 

2. 3 3 0 0 0 I 

3 s i 1 8 i 

4 - Z t % 0 I 
5. 3 I % § t 
* s i s e i 

7. 3 3 § 3 11 

® if I I 

,9. S I 3 §11! 
io. 3 | 0 8 I 


ji. % $ t § s 

22. 3 t 0 3 S 

23. 3 3 5 S Z 

xtztzt 

25 s I £ 8 I 

26 3 $ £ g | 
27. % I 0 0 Z 

®. s i § g t 

29. 3 I % t I 

M. 3 3 0 8 I 


«■ 8 t 8 8 f 
«■ 3 3 0 8 I 
«31501 
«33500 


ii 3 3 5 3 I 

12- 3 3 5 0 1 

13- 3 3 5 0 0 
m33501 

is 3 3 5 0 1 

is 3 3 0 0 1 
i7. 3 3 0 3 t 
«. 3 3 5 3 I 
is 3 3 0 0 0 
29 3 3 0 0 1 


3t. 3 3 g 0 | 

32. 3 3 0 0 g 

33. 3 g 0 0 3 

34. 3 3 0 0 I 

35. 3 3 0 0 I 
26 3 3 0 3 0 
22 310 0 1 
3S - 3 0 0 0 0 

39. 3 3 0 0 3 

40. 3 3 5 0 0 


40 3 3 0 8 1 

47 3 3 0 0 0 
45 3 3 0 0 3 
l«. 3 8 0 8 0 

so. 3 8 0 0 0 


si 3 3 0 0 0 

52 3 3 0 0 0 

S3 - 3 3 0 3 I 

54 3 3 0 8 1 

55- 3 3 0 8 0 

so- 3 3 0 0 I 

57- 3 3 0 8 0 

55 3 8 0 8 0 

59 3 3 0 8 1 

so. 3 0 8 8 0; 


Solutions to Set 8 
Permutation, Combination, 
Probability 


■so urn on s -1 

AlVi: A 


SOLimoN h ■ 2 
Airs: B 


The word ?r l S L A M ET ha?6 letters with no letters dike 

Faking lour tellers at a time 
N = P(6 f 4) - 360 


There are five (5) dilicrent things (numbers) given which 
wilt be arranged four (4) at a time. the number of 
arrangement is the permutation of five different things 
taken four at a time. 


N = P(n, r) = 


nl 

(n - r)l 




SOLU'l ION 8 - The permutation of n Ihings (not all different) of which p 

B fjj 

are alike, q are alike, and sn on is: P = —-— . 

;>!$«• 

For the word ENGINEERING, there are 11 objects (n = 
11). with 3 E's, 2 NA, 2 Gs, and 2 Eh. Then ihe number 
of permutations is: 

P = 3.^7= 277.2011 


son moN 8 - 4 

An\; B 


’jSpLUTEON 8 - fi 
Ans: A 


There are four groups 
involved. The three are the 
men and I he fourth b the 
group of four women, bill 
tlic? women, being seated 
together, may also be 
arranged by within the 
group. Then 



Number of ways = 4! * 41 - 576 ways 


P = 5*4K-3*2ttl = or d 
P = 12D ways 


























156 


Part I 

\ 1gebm : !’IlI Advanced Malh 


Engineering 
Mathematics Vol l 


SOLUTION 9 ■ 6; 
Ans- H 


SOIimON 8 7 
A n^; C 


SOLUTION H - 9 
Vns. A 


SOLUTION B - r 3 
A ns: A 


SOLUTION 8 - 1U 
Ans: 17 


No. of wavs 5 people can line up in am ordqt: 
Ne = ?! = 120 


No. of ways 2 people ran • jjj 

Total no. bf W3J0 = 12(1 - 48 ? 3 

Total no, of ways = 22 ways * r 

The number of ways for ?j nbfccl be arranged in circular 
formation ss: 

P ■= (ii - l)t ^Cyc 1 IcaJ permLttattatV 7 

Thus, for 7 people: 

P = (7- 1)!= 720 

There Will be 5 groups, l group 3 

consist of 3 people which should ■ 
be seated together while the other *\ t 
4 may be seated any where, then; j f ^ 

With ihe three seated side by side: ^ / ) 

.V--3J-6 M-W/ 


Tor 5 groups in circle, the number of arrangements is: 
jV 2 = (5 -1)! = 24 

Number of ways = 6(24) = 144 ways 

No, of ways 7 people be _ 3 

seated in any order 

- (7 -l)f - 720 ftV /& a 

No. 4t ways 3 people be 1 C* b& X a 

seated together \l f 

- 3J {5 - Ip = 144 

Total no. of ways - 720 -144 
Total no. of ways = 576 

1st 2nd 3rd 4ih 5ih 6th 7th Sth 9lh 

**■^7 j Ptace Place Place PI.'.cl PI act Place Place Place PLico 

Players 7 7 6 ' l 5 4 5 2 1 


Number of ways = 3(7J(bHl)[S)(4}(3)(2)(I) 
Nu mber of -15,120 ways 
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SOLUTION «’ II 
Arus D 


SOLUTION H ■ 12 
Abs: A 


SOLUTION h - 13 
I An.s; D 


There are 15 members and 5 positions to bo filled: 

15* 

Number of ways = f (15, 5) - 
Number of ways - 3611360 ways 


Number of ways = C(j? i ) 


(n-ry.rl 

NumberU ways = C(35, 5) = 

Number of ways = 324632 ways 


Since a line segment is defined by any two distinct 
points, the re fore the total number of line segment that 
can be drawn is the combination of 13 poinfo taken 2 at a 


SOLUTION H - M 
Atin: C 


solution 9 - l? 

Ans: n 


_ __ _, IJI 

Number of line segments - C(13 2) = ~ n y 
Number of line segments - 7S 

Let A and ft be Ihe two women who should not be 
together. 

If l\ i:-, excluded in the selection: 

K A is excluded in the selection: 

ifocp.fo fr-ql tT 

Since both cases includes the condition wherein the two 
of tiie women may not be selected, we have to subtract, 
from the total, the number of ways where the two may 
not be selected, which is equal to C(B, 6) = 23. 

Thus, the number of ways is: 34 + 34 - 28 = 140 

The number of ways l>I huing 7 men and 4 women from 

9 men and 6 women is: 

N-C(9,7)xC(M) 

N = 540 ways 


SOLUTION H - 16 The combination of j i things taken I, 2. 3. „«a t a time 
Ans: C is: 




C = 2" - 1 

C = 2 1 ' - J =32-1 - 31 ways 
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SOU TION 8 - 1 / ^ number nf favorable wavs 

Ans: R ^ “ total number of ways 

There are 12 balls, 4 are red and 8 are not The 
probability of NOT getting a red ball in the first draw is, 
P = S/12 = 2/3. 


SOLUTION H - 18 A probability. F is- 0 ^ F ^ 1 and P must be a rational 
An.s; C number. 

Si tree r,' is not a rational number, ]/■£' cannot be a 
probability. 

SOLUTION 8 - tp There are 8 balls in the bag, five are black and three are 
A ns; D white. 

Thu probability that the first draw is black is: 

Pi =3/8 

I ho probability that the second draw is black is: 

Pi =4/7 

Then I he probability that both arc black is: 

F- *P>»[5/8N4/7) = 5/14 

SOLUTION H - 20 First draw white: Pi =3/8 

A ns A Second draw white, Pz = 2/7 

The probability that both are white is: 3/8 x 2/7 - 3/28 

SOLUTION 8-21 CASE I 

Ans B FirstdravJ'white and second drew red: 

P, = 3/8 v 5/7= 15/56 

CASH Ik 

First draw red and. second draw white: 

%= 5/8x3/7-15/56 

Thus, the probability is: 15/36 + 15/56 = 15/28 
SOl.l TION 8 - 12 CASE 3. Both balls are white: 

Ans;£ P, = 3/8 *2/7 = 3/28 

Case II: Both bolls ore red: 

P 3r =■ 5/8 x 4/7 = 5/14 

Thus, the probability is; 3/28 4 5/14 -13/26 

SOLUTION 8-23 Let Pi & P; be the probability that the first and second 
Ans; A rocket, respectively, to function correctly, then: 

Pi = Pi * Pi 
0.92 = 097 * P 2 
Pi = 0.918 


engineering Part 1 _ __ 

mathematics Vol, 1 Algebra and Advanced Math 

111 1 ill ' ll 1 ;—^ L -- " 7 - ‘ ' — ■ M 

50 LI ■ JON 8 2'f Number of ways of getting a sum o less than 4: 11 I ,i 

Ans; P (2, l)('l, 2 ) = 2 ways 

D _ 3 J_ 

6 ( 6 ) ~ 12 

51 'LL : PON 8 - 25 The sum that is divisible bv 5 are: 5 & ID 

t . ... s * 

A [J|Ci - ■ Number of Ways of getting a sum of five is; 

(4,1) (1,4) (2,3) (3,2) = 4 ways 

Number of ways of getting a sum of ten is: 

(5,5) (6,4) (4,6) = 3 ways 

Number of ways of getting a sum of 5 or 10 is: 4 + 3 - 7 

Since two dice will fall in (6){6) = 36 ways, the 

( probability is: 

F = 7/36 


SOLUTION 8 U. 
Ans: C 


Case I : First draw black and second draw white 
„ 4 8 4 

P| ~IQ*9 " 15 

Case II: Fir-4 draw white anti second draw black 
6 4 4 

] ^in*'9 “ 15 


F - Pi +■ Pi - | r. + 1 ^ - -| c; - 0.533 


SO 1.!/l 1 ON 8 * 27 CASE 1 (a! I are w h Ete> 

Ans: C l’ 1 draw: P* E 5/11 3 rtl draw; P 3 - 4/10 

2 1 " 1 draw: Pi = 5/11 
P, = 5/11 x 5/11 x 4/10 = 10/121 

CASE U (all are black) 

1 1 draw: Pi = 6/11 3 rd draw. F\ = 5/10 

2 nd draw: P 2 = 6/11 

Pn = S/llx 6/11 * 5/10 = 18/121 


P = P i + P n = 10/121 + 18/121 - 28/121 

■SOLUTION 8 - 26 CASE 1 (First bag is selected) 
fo ns - U Probability of selecting the first bag, Pt = 1/2 

Probability that a white ball is drawn, Pj =-5/15 = 1 /3 
Probability that a white ball is drawn from the first bag 
Pi = Pi k P: -1/2 x 1/3 - 1/6 
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'CASE 11 (Second box is selected) 

Probability of selecting 1 he first hag. P, = Vi 
Probability that a white ball is drawn, Pz = 20/30 = 2/3 
Probability that a white ball is drawn from the second 
bag; Pi, = i/2 - 2/3= 1/3 

Thus, the probability of drawing a white balk 
P = Pt + P]| = 1/6 - 1/3 - Vi 


.SOLUTION S; - 2 C ) Probability nf selecting the first bag = |? s =1/2 
Arusr B Probability of drawing a white ball = P 2 = 5/15 = 1/3 

P = Pi Pz = 1/2 x 1/3 = 1/6 




SOLUTION 8 - 30 
Ans: B 


SOLUTION 0 - 31 
A ns, C 


SOLUTION R ■ 32 
A ns: A 

SOLUTION 1 8 - 33 
AnS: C 


SOLUTION B.- 54 
Alls: A 


No. of ways each coin will tall = 2 (head or tail on!v r ) 

No. of ways for 7 tosses can faJ3 = 2:*2x2x2*2*2x2 
No. of ways for 7 tnas.es can fall = T - 128 

No, of ways of getting 2 heads: 

= (HHHTTTT), (HHTHTJT), (HTHHTIT),.,. 

= L[7f 3 - = (7 - 3) f 3 f = 35 
The probability is 35/128 

Getting ,,J at least six" tails means getting exactly 6 or 

exactly 7. 

No. of ways that 7 coins will fail = 2 7 =128 

No, of ways of at least getting 6 tails = C(7,6) +■ C[7, 7) 

No, of ways of at least gelling 6 tails - S 

The probability is 8/128 c 3/b 

P = \A * Vi x Vi 
P = 1/8 

Probability of getting three heads: 

P] = % k Vz x Vi = j/R 
Probability of getting three LniI 
P- = V1* Vax Vi = 1/8 

Probability of getting three tails or three heads: 

P ■= Pi + P; -1/8 4i/S = V* 

bad i coin has equal chances of falling upright (head) or 
up-side-down [tail) which is one out of two (1/2), Then 
the probability of getting three heads and two tail 1 : is: 

P = Cl/2)(l/2)(l/2)^t/2)(l/2) » 1/32 
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SOLUTION 8 - 35 Tlio possible outcomes are as follows 
Ausj B TTHHH HTTHH HHTTH 

THTHH HTHTH HHTHT 

THHTH HTHHT HHH7T 

THHHT 

These arrangement- is the permutation of 5 different 
11-ling where some are alike [3-Hd and 2-TN), of which 
we can apply the formula: 

, rj! ' Si 

P = — =T7^ =10 

pfjj! * 

There are a total of 10 cases that !he event can happen 

and the probabilitv that each event can happen is: 
P l =(l/2)(V2)(1/2)fl/2)i 1/2) -1/32 

I he ref ore the total probability is: P = (1/32) (IP) = 5/16 

SOLUTION 8 - 36 Probability by repeated trials, P ■ C(N r r) jy r f? r where 
Arts: A n = 3; p = 1/3 (probability of getting a credit),, jj = 2/3 

(pro ba hi I ity nf not getting a credit) 

C(N,r) = —-- 

jgc - r))ri 

The probability that one of them will get a credit (P-\), 
r = 1 

P, = C(3,1)(l/3)’(2/3)-"' = p/rn *1 4 

34 i 

i| = 54 = o 

The probability that two of them will get a credit {Pi), 
t = 2 

P .■ C(3 i iKl/3j>(2/3)« =lfk 4 “f ‘| 

The probability that three of them will gel a credit (Pi),, 
r = 3 

ft = q3,3)(l/3)'(2/3)" = l >:1= ±. 

The probability that at least one of them will get a credit 

is: 

n n n r. 4 2 1 19 

+ -s *-5 + ^ 


Another solution: (Using the yj at toast one ' condition) 
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"Flic probability that no one cart gel a credit is: 

Q = (2/3)(2/3)(2/3) = S/27 

Tin 1 probability Lhat "at least one'" pot n crcdaL, 

P = 1 - Q =1 - 8/77 = 19/27 

SOLUTION 8 - 3“ The probability of getting a correct answer is 2/3, then 
Af£s; C the probability of not getting a correct answer is 1/3. 

The probability that Mary gets 2 marks (correct answers) 
in 3 questions is: 

P= C{n.r)p'q n - r 

where p - 2/3, y = 1/3, u = 3. and r = 2. 

P = C{3. 2) [2/ 3y (1/3} ' = = 4/9 

SOUmON b - 3S Probability of hitting the target, p - 75% = 3/4 
Ans; A Probability of not hitting the target, q = 25% - 1/4 

The probability that an event will occur exactly r times 
in n trials is given by the formula: (probability by 
repeated trials): 

P * C(tt, r)p F q™ t n~W;r = 4 

P = (io J 1)V4 ! (V4) 1M - 0.01612 

SOLUTION £ ■ 39 The following are the two-digit numbers that are 
Ams: 13 divisible by 7: 

14, 21,28,35,42,49,56,63,73, 77,84, 91,98=13 nos. 
Since til ere are 90 two-digit numbers (10 99), then the 

probability is: 

P = 13/90 

SOUJTION' 8-40 Note: odd + odd - even 
Arts: A even + even = even 

odd + even = odd 


Case 1: "odd + odd" 

Box 1 (1. 3,5), Box 2 (7) 

n 3 1 1 

P T = —x— - — 

4 3 4 
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Case 2: "even + even 

B6stl(6), Box 2 (2,4) 

1 2 1 

- - 

4 3 6 

1 1 

The pi'obabilitv is: P = Pi + Pj = - + — 

4 fi 

5 

1 he probability is: P - — 

SOLUTION 8-41 There are 4 married couples, The group therefore 
Ans: D consists .of 8 persons; 

file probability that a couple will he chosen is: 

a 2 11 

P] = — x - = — 

8 7. 28 

Since there are four couples, then: 

P « F,*4 =—*4-1/7 
28 

SOLUTION 8 - 42 From the words PARALLEL and LEVEL, only two 
Ans’ A letters are common (L <k E), 

PARALLEL has 3-L.. r s and 1-E. LEVEL has 2-L's and 2- 
E's. 


Case!: Both L: 


Case U: Roth E: 


„ 3 2 3 

Fr = —x— = — 

8 5 2d 

„ 1 2 1 
8 5 20 




Then the probability is: 

3 1 4 1 

Pi= Pi + Pn - — — 

20 20 20 5 

SOU i'll ON 8 - 1 3 Note: The condilion of the problem is J 'the targel is 1’iiL 1 ' 1 

U h may be hit either only once or twice. Basically, if the 

target is NOT MISSED by both shooters, then jS is 
therefore HIT. This idea is used to solve this problem 
knowing that the probability of hit ting FLU5 the probability 
of mining L5 one (1). 

The probability that Botov will miss the target: 

Pi =1 - 2/3 = 1/3 
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si.jH ' J'JGM 8 - r The probability that an event can happen exactly r hitter 


Arts: D 


in it trials is: 

P = C( n, r )p^q 

Where; p = piphnbilily nf shooting the ball = ft 
rj = probability gf mEsSng = : . 

then; 

P-C(ID f 3)tl/2Hl/2]t<H 

10! 1 „ I _ 15 

(10-3)131 8 ' 528 120 


SOLUTION 7 k - 4h Using the formula: (repeated trials) 


Ans: A 


P= CfMj r) p r q"- r 

wh ute; n = 100 p- 10/ 1 000 = U.LH 
r= 1 if = I - 0.01 = 0.99 

then; 

P= C(100. Ip-01)'(0.99pui-t 
P = 03697 


SOU : T!GN 19 ■ id The probability of hitting the target is 0.3 
Ans: C Tire probability of missing the target is 0.7 

Using the "at least one" formula: 

P = l-Q 

where Q is Ihe probability of missing the target 
For .'£ missiles fired, the probability of missing is Q - 0.7' 
P = 1 - 0.7 31 = 80% 

0 , 7 - = 0.2 

?\ log 0,7 - log 0 2 

?r - 4.51 say 5 

SOLUTION 1 H - 50 A die has six (b) faces, The probability that n given 
Ansi 13 number will fall in a single throw is 1/6. 

The probability of winning (getting 1 or 6) is: 

1/6-H/6 = 2/6 = 1/3 

The probability of loosing is 2/3 

1 2 

The expected winning for one rulJ is — (20) - — (10) = 0 

3 3 
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PROBLEM y - 29 Add (he given vectors: (-1 7) + (5, -9) 

® April im a. (1, I6 f C, (9,$ 

B. (1,-2) D. (1,2) 

PROBLEM 3-21 Find the length o f the vector {2,1 H 4}. 

ER April A. ^17 C. \/Z0 

B. V^i D, V19 

PROBLEM y - 22 ptnd the length of the vector (2, 4, 4). 

ECE Nov. 3997 A. 875 C 7,00 

B. t OO D. 5.1B 


PROBLEM ,J - 74 What is the magnitude of the vector F - 2r +■ 5j + 6it? 

A, 6.12 c ais 

B, 7,04 D. B.06 

PROBLEM 9 - 24 Find the value of .r in. the complex equation: 

(x +*0(1-23)-7-4 L 

A, 1 C. 4 

B. 3 D, 2 

PROBLEM 9 - 25 A statement the truth of which b admitted without 
proof is Called: 

* " A. an, axiom C. a theorem 

EL a postulate D. a corollary 

PROBLEM 9 - 26 In a proportion of four quantities, the first and the fourth 
terms are referred to as the: 

A. means C extremes. 

B, denominators D numerators 

PROBLEM i - 27 Convergent series is a sequence of decreasing numbers 

ECE Nov. 1997 or when the succeeding term is _ than the 

preceding term. 

A. ten times more C equal 

B. greater □. lesser 

PROBLEM 9 - 2H li is the characteristic of a population which is 

ECE Nov. 1997 measurable, 

A. frequency C. sample 

E. distribution D. parameter 

PROBLEM 9 - 29 Lhe quartlle deviation is 0 measure of; 

ECE Nov 1997 A. division C certainty 

B. central tendency D. dispersion 
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PROKI.ILM 9 -30 in ■ complex algebra, we use n diagram to represent a 
I- Nov. t 99 >, lyy^ complex plane commnnly called 1 

A. De Moivre's Diagram C. Argand Diagram 


PROBE KM 9-33 


PROBLEM 9 - 32 


PROBLEM 9 ■ 34 
ECE Noi 1999 


PROBLEM 9 - 34 
ECE March 1996 


PROBLEM 9 ■ 35 
ECE March 1996 


PROBLEM 9 - 36 
ECE Nov. t99ti 


PROBLEM 9 ■ ^7 
her Nov. 1996 


PROBLEM 9 - W 
ECE Nov. 1996 


PROBLEM 9 - 39 
EC!-Nov 1996 


B, funicular Diagram EL Venn 01 agram 

A series of numbers which are perfect square numbers 
(i.e. I r 4,9,16,..,) is tilled: 

A, Fourier. series C Euler's number 

B. Femi.aE's number D. Fibonacci numbers 

A sequence of numbers where every term is obtained by 
adding all the preceding terms such as 1. 14. 30, ... h 

called: 

A. triangular number C. tetrahedral number 
R, py ra m i d a hui mbe r D. E u ler 5 n u mbe r 

The graphical representation of the commutative 
frequency distribution in a sol nf statistical data h called: 
A. Ogive C, Frequency polyhedron 

th Histogram D. mass diagram* 

A sequence of numbers where the succeeding term ls 
greater than the preceding term is called: 

A. dissonant series C isometric series 

B, convergent series D. divergent series 

The number0.123123123... is 

A. irrational C. rational 

B. surd D, transcendental 

An array of wr k h quantities which represent a single 
number system composed of elements in rows and 
column is known as: 

A. transpose of a matrix C. co-factor of a matrix 

B, delerminant D matrix 

The characteristic is equal to the exponent of ILL when 
the number is written in: 

A. exponential C. logarithmic 

B- scientific notation D. irrational 

Terms that differ only in numeric coefficients are known 
as; 

A. unequal terms C. like terms 

B. unlike terms D, equal terms 

_is a sequence of terms whose reciprocals 

form an arithmetic progression. 

A. geometric progression C. algebraic progression 

B. harmonic progression IX ratio and proportion 
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niOUJJ'M 9 - 4'') The logarithm nf a number to the base e (2.718281823..,) 
ECF Nov, L$f}6 is called; 

A. Napcrian logarithm C Mantissa 

B. Characteristic D. Briggsian logarithm 

IM-tOBLLM 9 II The ratio nr product of two expressions in direct or 

EGG Nov. J 9% i nverse relatton with each other is called: 

A. ratio and proportion C means 

B. constant of vanation D. extremes 

PROBLEM *) \2 In any sqdare matrix, when the elements of any two 

E&E Nov, 1996 rows are exactly the same the determinant is: 

A, Zero C negative integer 

R. positive integer D. unity 

PROBLEM y - 43 Two or more equations are equal if and only if they have 
EGF' Nov, 199ft the same: 

A. solution set C. order 

B- degree D- variable set 

PROBLEM 9 -44 What is a possible outcome of an experiment colled? 

A. a sample spare C. an event 

!i. a random point D. a finite set 

PROBLEM 9 45 If (he roots of an equation are zero, then they arc 
classified as: 

A, Trivial solutions C Conditional solutions 

B, Extraneous roots D. Hypergoiic solutions 

PROBLEM 9 - ‘id A complex number associated with a phase-shifted sine 
wave in polar form whose magnitude is jn RMS arid 
angle is equal to the angle of (he phase-shifted sine wave 
is knowd as; 

A, Argand's number C. Phasor 

B. Imaginary number D. Real number 

PROBLEM 9 T In raw data, tire term, which occurs most frequently, is 
known as; 

A. Mean C. Mode 

B. Median D- Quartile 

PROBLEM 9 - 48 In Bn i Sy mi n us infin i ty is: 

A. Infinity " C. Indeterminate 

B. Zero " D, None of these 

PROBLEM ') - 49 Any number divided by infinitv is equal to: 

A. 1 C Zero 

B. Infinity^ D, Indeterminate 
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PROBLEM 9 ■ 50 The term in between any to terms of an arithmetic 
progression is called: 

A. Arithmetic mean C. Middle terms 

B. Median D. Mean 


PROBLEM :■ --J Any equation which, because of some mathematical 
process, has acquired an extra root is sometimes called: a; 

A. red undanl equalion C. IInear cqiiation 

B. literal equation D, d e fecjftve eq u a lion 


PROBLEM u - 52 A statement that one mathematical expression is greater 
than or less than another is called: 

A. inequality C. absolute condition 

B. non-absolute condition D. conditional expression 

PROBLEM 9 - 53 A relation in which every ordered pah (,v. \j) has one and 
cml> one value of 1 / that corresponds to the values of .r, is 
called: 

A. function C. domain 

B. range- D. coordinates 


d.U.LM 9 - 54 An equation in which a variable appears under the 
radical sign is called:' 

A. literal equation C irradical equation 

B. radical equation D. irrational equation 

PROBLEM 9 - 55 The number of favorable outcomes divided by the 
number of possible outcomes is: 

A. permutations C combination 

B. probability D. chance 

PROBLEM 9 - 56 Two factors arc considered essentially the same if: 

A one is merely the negative of the other 

B. one is exactly the same as the other 

C. pith of then "are negative 

D. both of them are positive 

PROBLEM 9-47 An integer is said to be prime if: 

A, it is factorable by any value 
R. it is an odd integer 

C. it has no other integer as a factor except itself or 1 

D. it is an even integer 

PROBLEM 9 - IB Equations in which the members are equal for all 
permissible values of unknowns are called 

A. a conditional equation C. a parametric equation 

B. an identity D. a quadratic equation 
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PROBLEM 9 -59 


PROBLEM 9 - W 
ME April 1996 


Equations which satisfy only for some values 
unknown are called: 

A a cond l lie ria 1 cqi j a t ion C. a pa ram c trie equ a ti on 
B an identity D. a quadratic cquatfnn 

The logarithm of 1 to any base isi 

A. sndeterminate C infinity 

B. zero D. one 
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Solutions to Set 9 
Complex Numbers, Vectors, 
Elements 


SOLUTION 9 - 1 
Ans; C 


SOLUTION 9 -1 
Am; C 




SOLUTION *l - 3 
Am; B 


SOLUTION 9 - -i 
Ans’ C 


SOLI IT I ON 1 ' - 7 
A ns; A 


HOumON 9 - A 
Ans; Ll 


SOlUTTON 9 - 7 
Anj>- R 


The absolute value of the complex number jr + bi is 
r = \la ; ■+- L-' 

For ihp complex number 3 4r. 


r= ^3 2 4 4- = '5 


The amplitude of the complex number it + bi is 
0 = anctan bfa 

For the complex number 8 - 2f; 

0 = ardan (-2/8) 

0 = -RM = 3^5.96 D 

,' i cis n T rj ds 0i ~ it f‘i cis(0r + 

(6cisl20 B )(4 ds30°) = {6 * 9) cis (120 a + 30°) 

= 24 ds I50 9 


cis0 2 r 2 


30dsS0 p 30 
1 Oris 50° =1D 


ds (S0 C -50°) = 3 cis W 


if a *■ bi = f - di, die it = c and i> = d 
For 3 + at = i/ + 2i. 3 = y arid a = 2 
A + y - 5 

(3 - 2r)£4 4 3i) = 12 4 9j - Si -6F 
= 12 + f - bf-l) 

= 13 4 i 

4*3j 2 + r = 841DF-3J 2 

2 i 2 + i 4 — i ^ 

= 84 ill,' -4-A(-l i _ 54l0f 

= 1 + 21 
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S< )l I TIQN 9 ■ a 
Ans: A 


SOLUTION 9 - 9 
Ans: P 


Note: r 1 - -1 

Sp#ite$3i* !i - fcijtf 


pW? + = j H- ^LKtH I 

- (i^P! + i - (4) ,J?IB r + (-1) 9 * 1 i 

- i - j = D 


SOLUTION 1 9 ’ I" 

A ns- p 


so urn on y - 11 
A.ns: l> 


(2 + ifTf =(2 + 3i) 3 

= + -l(2 ! )(3i) + 3(2)(3i) 1 + (3i) ! 

= 6 + 3fii + 54 i* + 27 I' 1 
-8 + 36i + 54(-l) + 27f*r 
= -In + 36/ + 27(-l)f 
= -46 + 9/ 

Rectangular form: -4 + 3r; a - -4 and b - 3 


SOLUTION' 9‘ n 
Ans: C 


SOLUTION ') - O 
Ans Li 


SOLUTION y - 14 
Ans: C 


3 i 

From the Argnnd-—- T - 

charl shown: 

r - V.3 : 4 4 : = 5 
tan 0 = p - 36,87° 

6 - 180 - fl - 'i 43.13 2 
Tolar form: rAfl = 5^14313° 

Note: r 3 = -l. P = T ^ j = -j 
:' : -2P : 43f' = (up-2^' * f) + 3(P) I! * i 

- (-1)^ - 2^ x / + 3(-lf xr 

= -1 - 2(-l) ]3 j + 3fl)r = -l -2r + 3i 
f 0 - 2i M -h Sr 1 ’ = 4+i 

v |,— m ■ /7 = v'To I > v'7 i 

= VTo W/ * P 

- ^10*7 P; bat P = -1 

x i'-343 - 3 j' r. -7 - -211 
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SOLUTION 9- 15 4 -Si 4+Sr' 4 + 8 f r 

■ftS: B —— = -&T *-“ x - 

t ri -r i 

_ 4j-8r- = 4 j ^fS)(-1) 

' -4 2 -t-1) 

= -8 + 4; 


SOLI i ION 9 - Hi The exponential form of the complex number it + JV i 

iVAflSJ B p- j} i jiTrinnCii/jj 

i~2 7^" 

r = VfT + S 

then; 

4 4- 3j = V? + 3 J e 1 

= 5 fiOh.H?- 

si u.UTION " ■ r A complex number :r the I mm re ■ can be converted to 
Ans - D algebraic form as re^-r cos c + f{r sin e) 

13 f rri73H ’ = 13 cos 67.38° + c (13 x sin 67.38® ) 

-3 + 12; 

SGLUTKIN 9 - I h Given x- + 36 - 9 - 2.v 3 


O'.-; B 


Combine like terms: 

3.v- = ‘27 

x 2 = -9; x = ± = ±3 i 


^SOLUTION y - 16 Convert 5 + 12j to exponential form: 4 + bt - re 

Ans: A r^. -^ 

5 + 12 j = v 5 2 12‘ T l ' ; " = 13 ?' 1,7 ' ;,u 

In [5 + 12 i) - In 13 - | n 13 + In 

= 2.565 + j(67,38*) In t But In c = 1 

= IMS + 1476 i 

SOLIrnON 9 - 20 (-4, 7) + [5, -9) - f 4 + 5, 7 + (-9)] = (l r -2) 

Ans; b 


SOLUTION 9 21 
A tit n 


SOLUTION 9-22 
Ans i B 


The length of the vector is r = <jx 2 - :r *■ z 1 
r- v f (2] 2 +[l] z +14) z = V21 


Tlie length of the vector (.v, i/. c) is % l\' i y J -*■ t 
i ... .u. - .hi 77 i- _ £ 


Lengjtfj - V ‘ 4* r 4^ =6 
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SQT.C TTJON y ■ 23 
Amt rt 


s. )U J'J'CON y - 24 
' Arts; Li 


The magnitude of a vector F ~ ai + frj + c k is 
F= ViT" b 2 + C* 


Magnitude,, F = J(2)‘ r (:Vr - f6V 
Magnitude, F= 8.G62 
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Note; Two complex numbers are equat if their 
corresponding real and imaginary pruts are equal, i p. a 
+ hi = c + d; ]f n = c and h = d 


(i L + yi) (1 -2r) = 7-4/ 

.v - 2_rj t y/ - 2yF — 7 — ir 
x — 2xi + yi - 2y(- 1) - 7-dr 
(x + 2y) - Bx - \/)i -7 - 4j 


Note: j- 


Part 2 

PLANE & SPHERICAL 


TRIGONOMETRY 


Plane Trigonometry 


Then; x + 2y = 7 ■* Eq. f! > 

2*-y=4 A F.q. (2) 



Add fl) +{2)*2 








«S 
it it 

F I' r “i 
-1- 1 

H 

^ -+ 








5u -15 








,v-3 







Answers 

25. A 

35, 

C 

45. 

A 

55. 

B 

to 

26. C 

36. 

B 

46. 

C 

56. 

A 

Problenis 2 5 to 60 

27. D 

37. 

C 

47, 

C 

57. 

C 


2S, C 

33. 

C 

43. 

c 

58, 

B 


29 . D 

39, 

B 

49. 

c 

59. 

A 


30. C 

40. 

A 

50- 

A 

60 , 

B 


31. B 

41, 

B 

51. 

A 




32 H 

42. 

A 

52, 

A 




33. A 

43 

A 

53, 

A 




34. D 

44, 

C 

54. 

D 




FUNCTIONS 

From Lite right triangle shown; tWr 

■eah-toa) 

OF A RIGHT 
TRIANGLE 

apposite aide jt 

sin 0 = —-- = - 

hypotenuse c 

tidjiiceui eide h 

COS M - —-= — 

hypotenuse r 

0 . a opposite tide n 

tan 0 ^ .. - - 

adjacent side h 

(so/0 


l tjTJ i J 

i^o 

b 

_ adjacent'side _ h 
'{$tpa$teside .r 

w 


„ hypokmisc c 

sec 0 “ ——-= — 

narfTCenf^ide h 

(c/zcE) 


,, hxtpdhemtsc c 

esc G = • — - = - 

opposite 1 ? 

(afro) 


Pythagorean arty right iriiuigk, the square n/ the. longest side 

Theorem (hypotenuse) equals the stim nf the tqwtres nf the oihei 

two sides*'. 

From the right triangle shown above: 


L' = ,-r + h 2 
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SOLUTION 9- 23 
An/;: D 


The magnitude of a vec Lor- f = rri f fjj - L k is 

F - Vrt^^+c 3 

Magnitude, F c ij{2} 2 + (5)^ + (6)* 
Magnitude, F - 8,062 


SOLt "HON 9 ■ 24 Note: Two complex numbers are equal if their 
^ l1v |J - corresponding real and imaginary parts are equal, «,e. cr 

+ hi = l' +- rfi if (i = c and b - d 


(x +' y0 fl - ® - 7 - 4r 

at - 2xi + yi - 2yP = 7-4 i Note; T = -1 

x - 2xi + yi - 2s/f-l} - 7 - 4t 

f.r + 2_r/) - (2.x - i/)r = 7- 4i 

Then; X + ly = 7 Eq. (1) 

It - 1 / - 4 -> Eq, (2) 


Add (1) +■ (2}x2 
x + 2\f = 7 

4.V“2.i - a 
5r ™ 15 

x = 3 


Answers 

15. A 

35. 

C 

45. 

A 

55. B 

lo 

26. C 

36. 

B 

46. 

C 

56, A 

l'i bfen£-2££tp ; i§D 

27. D 

37. 

C 

47. 

c 

57, C 


2B. C 

36, 

C 

48. 

c 

58.. B 


29. D 

39. 

B 

49. 

c 

59. A 


30. C 

40. 

A 

50. 

A 

60. B 


31. B 

41. 

El 

31. 

A 



32, B 

42, 

A 

52. 

A 



33. A 

43 

A 

53. 

A 



.34. D 

44. 

C 

54. 

D 
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Part 2 

PLANE & SPHERICAL 
TRIGONO METRY 

Plane 1 Yigonom etry 


FUNCTIONS 
OF A RIGHT 
TRIANGLE 



From the right irianglr? shciwn ■ -V-. o h-tea) 

. n opposite side a 

sin R = ™— -= - 

hypotenuse c 

n ridfiken! side b 

cos 0 - —-- - - (, 

hyp'QpnlUfiS I* 

„ apposite side ,■? 

ten o = -2-= — (, 

(idjMmtmc o 

„ adkccritsite b 

cot 0 = — = - (l 

opposite suit' a 

fntwtemtse c 

sec ft = —f} - = — fi 

adjaeett I side h 

hifflotertusc c 

CSC 0 = - - - {i 

opposite a 


Pythagorean 

Theorem 


"In any right Mangle, the square of ihn longest side 
(fafptiieniitt) equals Iht r sum of the sauttre* of (he other 
two sides''. 


From the right triangle shown above: 


c' - H 1 y h 1 
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Applying similar procedure, the Jbllbyy&g formulas 
can be derived: 


(1)-F 

I B) = 1 —ci 
l 2 } sin 


ftfcos n 

\ -CQSfl 
sinO 
sin£) 

1 + cos 0 
f1 - cos 0 
V 1 +cos 0 


Powers of 
Functions 


taiv.v = 


I - C05.2.Y 


1 * cos 2 x 


1 - cos 2x 
1 4 - cos'2a' 


Product of 
Functions 


sin 1 cos y ~ £ [sin (v +■ y) + sin (a - y) ] 
sin x sin y “ 4- jeos (x - 1 /) - cos {x - y)J 
cps .v cos y = 4- [cos (x -h j) + cos (x - 1 /)] 


Sum and 
Difference of 
Functions 
| Facto ring 
Formulas) 


. . fjf+vi ( x ~y 

sin x + stii [/ “ 2 sin —™ cos —— 

\ 2 - j \ 2 


f , fx-yT 
$ln A' - sin y = 2 cos I “2 J S ' n [-f J 

„ /i+,y1 f Jt-y') 

cos x +■ cos y = 2 cos I ' I cos I ■ ' I 

- . / x + 1 / . (x- 1 / ''| 

cos x - cos y = -2 sin I J 5in I J 


CoS A - LOS 


tan x + tan y 


tan x - tan y 


_ sinf.v -h 1 /) 
COSY COS 1/ 

sin (a - y) 

a 1 li 

COS .V COS 1/ 
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OBLIQUE An obiiq 0 e triangle is any trlatigle that is not a ri ght 

TRIANGLES * , ’ i r *S ^ 11 01 LI I® t 51 - a 11 '' £ '''' !■' J riar ig'<? {all l hr.ee a ogles 

of I he triangle are less than righl angles) or it could 
be Lin (ibfirse tmrigtc (one of hie three angles is 
greater than n right angle). Actually, for the 
purposes or trigonometry, the class 'of oblique 
trimtglw might just as well include right triangles, 
ton. then the study of 'oblique triangle? c realty the 
study of r ill IrirlH^ffp. 



Sine Law In any triangle, the ratio of any one side to the sine 

of i ts qppns i 1 0 a n gle is co nstant. (Th is consta n t to ! i 0 
is the diameter of the circle circumscribing the 
triangle,) 

a fr c 
sin A siriS sinC 


Cosine Law In an y triang I e, tin g sq ua re of an y one -side cq li a Is the 

sum of tiie squ spies of the other two sides, 
diminished by twice iheir product lo the cosine of 
Its included angle. 

(ri ^ b 2 + c 2 - 2bc cos A 
b 2 = a 1 +r - 2flccbs B 
r - $■ + h" - 2fihedsC 

" * 

Law of Tangents a-h _ ian[(/j-fl)/Z] 

a + b JanffA + B)/2] 

h - c tan[{fl -Q/2J 
frxc tariff) 4 C}/2] 
f- ft tan[{C-A)/2j 
c; 4-rr ” hmRC-i-A)/2] 


1 













1 ft') PsrT 2 

I 'Lime £ Sp! w b jtri.il frigci 101 nc I rv 


Mollweide’s 

Equations 
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How to get the 
other trigonometric 
functions with one 
function known 


ANGLES 


A" fr _ sin[(/l - B}/2] 
cob (C/2) 

a _ cpa[(A- B)f 2\ 
itn (C / 2) 

Ex: E c .sin 0 l /fc tin it the other fund i ons. 
From the right triangle shown: 


Ian 0 = 


esc 6 = 


k 

1 

A : - 1 

A~ -i 

i 

fr 

A 1 -! 

it 



Hie concept nf angle is one of the most impor 
concepts in pan me try. The concepts of oqua 
sums, and differences of angles arc important ard 
used throughout geometry', but the subject p[ 
trigonometry is based on die measure meat w 
angles. 

Angle is the space between two rays that 
from a Common point called the vertex. 



An acute angle is an angle < 90° 

A right angle is an angle = IHF 
An obtuse angle is an angle > 90° 
A straight angle is an angle = 180" 
A reflex angle Is an angle > 1$G? 
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Campiemen lory ancles are angles whose sum 
Is PUT 

Supplementary angles arc angles whose sum 

is isr, 

i’vptement.iry angles are angles whose sum is :W. 


90 r ' - k/2 radians - 100grades = 1600 rrjils 

1 radian is I he angle subtended by an arc of a circle 
whose length Is one radius 



OTHER ELEMENTS AND PROPERTIES OF A TRIANGLE 

Area of Triangle Given base If and altitude li 


Area - — l 1 J\ 

7 



Given two sides a and b and included angle ft 


Area T —f> sin 0 
3 


Given three sides a, h, and c: (Heroes Format a) 

Area = A (.q * ff)(s - !?)(■: -c) 

a + ft + c 
s ° -- 

2 

The area under this condition can also be solved h\ 
finding one angle using cosine law and apply the 
formula for two sides and included angle. 


Given three angles A, B t and L and one side rt; 

i r sin B sin C 
2 = _ 

2 sin A 


Area 
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Powers of 
Functions 


sin- 
cl>s : x 
tan 2 js 


1 - cos 2.1 

1 

1 + epsZx 
2 

1 - cos2.v 
1 + cos2i- 


Product of 
Functions 


sin v cos y = 4- [sin f.v + i/) + sin (x- y) J 
sin x sin \j « jf [cos {x - i/) - cos {x + i/j] 
cos x cos y = 4 [cos (x + y) + cos (x - i/j] 


Sum and 
Difference of 
Functions 
[Factoring 
Formulas) 


_ . f A- + I/ 1 ) ( x -■ V \ 

i+sinJ/=2sin cos J- j 

sinx - sin y = 2 cos I ——- sin j '' ( 


cos x + cos y ^ 2 cos 


Kf! 


cos x - cos \j - -2 sm 


f x + 1 /' 
m -- 

2 J 


sin{x-i- 1 /) 

tan x +■ lan i/ = .. 

cos x cosy 

sm(x- vJ 

tan x - tan y = -—~ 

cos x cosy 
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An oblique triangle is any triangle Hint is not a right 
triangle. It could he an acute fnimyi'. 1 (all three angles 
of the triangle me less than right angles) or it could 
be an abtitxc Iriangfc (one of Hie throe angles is 
greater Ilian n right angle) Actually for the 
purposes of trigonometry, the class of uMipie 
triangles might just as wefl include right triangles,, 
too. Then the sfitdi/ ofpblhfuc frinnfties rs roillif iht' 
zhttfy of fill i liturgies. 

c 



In any triangle, the ratio of any one side to the sine 
nf its opposite angle is constant (1 his constant ratio 
is the diameter of ihc circle circumscribing Hie 
triangle.) 

a _ h _ c 
sin A sin ft si nC 


In any triangle, the square of any one side equal- the 
sum of the squares of the oilier fcwp sides, 
diminished by twice their product tu the cosine of 
its included angle. 

tr = h ,] r r ‘ - 2/3cccs A 
b 7 - a : i- c' - 2flecos B 
£- = a 7 + b 3 - 2ij'ffcosC 


a- b _ tan [{A - B)/2[ 

777 ' tan[{A+ B)/ 2] 


Law of Tangents 
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MolEweide's a - b _ sln[[A - B}/2] 

Equations c “ cos(C/2) 

a + f= _ i:ogt(A — 0)/ 2] 

~~ sin (C/2) 

How to get thG Ex: 1 f sin 0 = 1/k, fine: the other functions. 

other tri gone metric . L . . . 

functions with one Fronl lhc nghUnanRio shown: 


Function known 


ANGLES 


cos 0 = 


cot fl = 


sec 0 = 


Vf -1 


VF-1 



-1 

CSC 0 =- 

k 

The concept of angle is one of the most importri 
concepts in geometry The concepts of equality, 
sums, and differences n{ angles are important nnrj 
used throughout geometry, bid the subject ^ 
trigonometry is based on the measurement.® 
angles. 

Angie is the space between two rays tin at extera 
from a common point called the vertex. 



An acute angle is an angle < 9Q“ 

A right angle is an angle = 90“ 

An obtuse angle is an angle > 90° 
A straight angle is an angle - ISO" 
A reflex angle is an angle > .180° 
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Units of Angle 


Complementary angles are angles w hose sum 
is 90 e . 

Supplementary angles arc angles whose sum 

is imp. 

Explementary angles are angle.- whose si m Is ?6P, 


9N- = a/2 radians = 100 grades = i600 mils 

3 radian is the angle subtended by an an. of a dreh? 
whose! eng lh is one radius. 


r /;■' ’V r 

A- radjkri \ 


OTHER ELEMENTS ANO PROPERTIES OF A TRIANGLE 

Area of Triangle Given base I? a nd a I til tide h 

Area = - Mi 
2 


Given two sides a acid 6 and included angle ft 

Area = — rj b sin 0 
2 



Given three sides e, b f and c: (Hern's Formula) 
Area = <Js(s~a)[s-b)(s -c) 
a + Me. c 


Thu area under this condition can also be solved by 
Finding one angle using cosine law and apply the 
formula for two sides and included angle. 


Given lhree angles 1, B,. and L and one side ft: 

rrsinBsinC 
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'[’he area under this condition cjn also he solved by 
finding one side using si no haw and apply the 
formu h for two sides and included angle. 


Median of a 
Triangle 


The median of a triangle is the line drawn from one 
vertex to the midpoint ot Ets opposite side, line 
medians of a triangle intersect at a common point 
called the centroid of the triangle, 



With all sides and angles already known, the 
median can he solved using cosine law or by the 
following formula: 


4 » 2a 2 + 2c 1 - - F 

4 m ( : = 2F * 2 b- - l 1 


Altitudes of 
a Triangle 


The altitude of a triangle is the line drawn from one 
vertex perpendicular to its opposite side. The 
altitudes of a triangle intersect at a point called the 
orthocenter of the triangle. 
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triangle At is known, Jho altitudes can he solved 
using the following formulas; 


II." 


2 / 1 - 


|3 

2 A 


n/ _= _ 


2A t 

c 


The angle bisector of a triangle is the line drawn 
from one vertex in the opposite side bisecting the 
angle included between the other two sides, The 
angle bisectors of a triangle intersect at a point 
called the incenter of the triangle. 



UlEULI£> 


With fill sides and angles already known, I he angle 
bisectors of a triangle can be solved using sine taw, 
or using the following formulas: 

b, = -- -- J best s-tt) 
f> + c y 

tl, - -— J acs{s - i?) 

fl + c * 

l? r = -~' l jtibs{s-£) 
a+b 

u+b+c t . , . 

s - - (semi-perimeter) 


With ail sides and angles already known, the 
altitudes of the triangle can be solved from the right 
triangles formed by these attitudes. It the area of the 
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Spherical Trigonometry 


SPHERICAL 

TRIANGLE 


Area of Spherical 
Triangle 


A spherical triangle is the triangle enclosed by arcs 
of three great circles of a sphere. 



The sum of the Interior angles of a spherical is 
greater than IBfT and. less than 54 DT 

54LT > (A + B + Q > 180° 


The area of a spherical triangle of a sphere of radius 

R is: 



Where E is the spherical excess in degrees and is 
given by the following equation: 

E = A + E + C~130“ 



I ft s-a sf-b s -e 

.1 tan—tan-tan-tan—- 

V 2 2 2 2 


or 
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Where 


1 RT 

! 1 1anc &. S pherical T ngonomc ti y 1 


- n + f }+c 
2 

For an arc of a great circle of tin- earth, the distance 
equivalent to 1 minute {0° V) of Ihc drc it one (Ij 
nautical mile (f^Sfl feet) 


Right Spherical 
Triangle 


Napiers Rules 


a 



The Napier's circle indicates the sides and angle of 
the triangle n consecutive order, not including the 
right angle. Where: 

ff - 90 - B 
c - 90 - e 

1. In the Napier's circle, the sine of any middle part ts 
equal to product of ti Jf colics of its opposite nai tf, 

SIN-COOP RULE. 

If we take bjis the middle part, :ts opposite parts 

arc r arid R, then 

sin b “ cos c >■ cos B 

but cos F_- cos (9fl - c) 3 sin r, 

and cos B = sin 0. 

then sin b = sin c sin H 


1 Ifl the Napier'r- nrrle, ;/ic siftt of tmif middle pip rf is 

'fatal, to the piydud of <l\e ktigwts of I&' mjacmt 

parts. SIN-TAAD RULE. 
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il we take A .v- the middle part, then i- adjacent 
rafts are c and b, then 


OBLIQUE 

SPHERICAL 

TRIANGLES 


Law of Cosines 
for Sides 


Law of Cosines 
for Angies 


Napier's 

Analogies 


+ tan U 

5in4-{i7-r) _ lan4(A-B) 
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THE TERRESTRIAL SPHERE 



Primp Meridian 
(O’* -nnjitufle) 
“hrougM 
Greenwich 


Equatof 
D Q latitude 


A Meridian is a great circle passing through the North ,md South Foies. 
Mu? Equator is a groat circle perpendicular to the meridians. 


The Parallels ur Latitudes are small circles parallel III the equator. Its 
measure is from IP to 90*.. 


The Prime Meridian is the meridian passing through Greenwich England, 
GMT - Greenwich Mean Time 

The earth rotates 360“ in 24 hours or 15° every hour. Therefore, every 15° 
interval of longitude has a time difference of one hour. 

The mean radius of the earth is 6373 kin (3959) miles, usually taken as 64(10 
ktn (40(10 miles), 


One Nautical Mile = 6080 feet. This is the length of arc on the surface of the 
earth subtended by one ft) minute of an arc nf the great circle. 


The Philippine? (Manila) is Eocaied at 121“ 05' E Longitude and 14° 36 J N 
latitude with time zone of GMT + 8:011, 
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PROBLEM !0 - IH 
Ml: April mi 


PROUI EM til - TV 
ECE Nni 1997 


PROBLEM 10 - 20 


PROBLEM m - 21 


PROBLEM tO - 12 
ECE Nov 19% 


PROBLEM 10-23 
EGfi Nov. jvyri 


PR< >BLEM 10 - 2 \ 


PROBLEM 10 • 15 


PROBLEM 10 - 26 


PROBLEM |0 - 27 


For what vnluc of 0 (toss than 2x) will Hie following 
equation be satisfied? 

sin- 0 + 4 sin 0 + 3 = 0 
A. n C 3k/2 

B; rc/4 D, tt/2 

Find die value of a in the equation esc t + cot x = 3. 

A. ?t/4 C, ;r/2 

B; ft/3 D, n/5 

ti sec-A is 5/2. the quantity 1 - sin 2 A is equivalent to: 

A. 2.5 ' C 1.5 

B, 0.6 D, 0.4 

Find sin x If 2 sin x + 3 cos x - 2 = 0. 

A. ] & -5/13 C 14:5/13 

B, -1 &5/13 D f -1 ft: -5/13 

If sin A 4/5, A in quadrant 11, sin E = 7/25. B m 
quadrant 1. find sin (A + 13). 

A. 3/5 C. 3/4 

B. 2/5 D. 4/5 

Jf sin A = 2.571 y, cos A - 3,Q6x r and sin 2A - 3.939:1. find 
the value of x. 

A. D.35{1 C. 0.100 

B. 0,250 D 0,150 

If cos 0 = S f% then find the value of x if ,t = 1 - tan- 0. 

A. -2. C 4/3 

B. >1/3 D. 2/3 

If sin 0 - cos 0 - -1/3, what is the value of sin 20? 

A. 1/3 C. 8/9 

0. 1/9 D. 4/9 

[f x cos 0 + \f sin 0-1 and x sin 0 - \( cos 0 - 3 r what is the 
relationship between x and \t? 

A. + y- = 20 C x 2 + f « 16 

B, x 2 \l/ = 5 + f = 

If sin x + 1 / sin x ='ll, then sin 2 x + 1 / sin 1 x is equal 
Lo: 

A. V2 C 2 

B. 1 D. 0 
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PRi iOLFJVl 10 20 


PROBLEM 10 -19 


problem in 50 


PROBLEM 10-31 
CL May 1996 


PROBLEM 1U - 12 
ECE April 1993 


PROBLEM 10 - 35 
ECE March ] [ )% 


PROBLEM 10 .Vi 
CE Nov [991 
Nov, 1993, 

May 1994 

PROBLEM If) * 3=3 


PROBLEM in ■ 3d 
CE May 199-1 


PROBLEM 10-37 


The equation 2 sin 0 -*■ 2 cos 0-1 ~ /3 is: 

A. an identity C a conditional equation 

0. a par£mdtrie eq u a ti on D. n qua d ra tic eq u a ti o :i 

„„ , sir X tan V . . 

If a + u — 90 D , then — — ts equal to: 

sin v tan.v 


A tan .v 
B. cosx 


C. eot.v 

D. sin r 


If cos 13 - v / 2 ih.cn l - tan 0 is equal to: 

A. fc + 4)/* 3 C. &$ J -4W* 

B, (4-2x 2 )/* 2 D. (lxi-4)fx* 

Find the value in degree? of nice ns {tan 24" i 

A. 61.40 C. 63,56 

B. 62.35 D, 60.84 

arctan [2 cos (arcsln (/3 /2)] is equal to: 

A. rr/3 C. tc/G 

B. t/ 4 D. ft/2 

Solve for x in the equation aretan (2v) + arefcan (;■■) u/4 

A 0,821 C. 0.281 

B. 0,218 D. 0-182. 

Solve for x from the given trigonometric equal ion- 
arc tan (1 - .v) + arc lan (1 + x) = arc tan 1/8 

A, 4 C & 

B. 6 □. 2 

Solve for y if }f = (1/sin x - I / tan .v]{1 + cos x) 

A. sin x C, tan x 

R cosy D. sec : x 

Solve for x: .v = (tan 0 + cor G) 2 sin : 0 ■ tan G. 

A, sin 0 C 1 

B- cos 0 O. 2 

Solve for ,v: X = 1 - (sin Q - cos G) r , 

A, sin 0 cos 0 C. cos 20 

B. -2 cos 0 D. sin 20 


PROBLEM 10 ■ 30 


Simplify cos 4 0 ■ sirri 0. 
A. 2 ' 

R. 1 


C 2 sin 2 0 + 1 
D. 2 cos 2 0 - 1 
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PROBLEM 10- 


PROBLEM 1 n * 
CE Nov. 


PROBLEM 10 


PROBLEM 10 - 
ME April mb 


PROBLEM It? 

OS Nov. !9E?fi 


PROBLEM 10 - 
ME Get'. 1997 


PROBLEM 10 


Sc Eve for x\ x = 

A. COS Cl 

B. sin 2 a 


t - -tan a 
l + tan" ia 


C cos2^ 
D> sin a 


Which of the following is different from the others? 
A. 2 cos lx -1 C- cos 3x - sin 3* 

fl L cos 4.r - sin 4x D. 1 - 2 sin It 

Find the value of \j\ y = (1 4 cos 20) tan 0, 

A. cos 0 C sin 20 

B- sin 0 D. cos 20 

The equation 2ainh x cosh x is equal to: 

A. tr* C sinh 2x 

B. ec 1 D, cosh* 

Simplifying the equation sin z 0 (1 + cut'-'O) gives: 

A. 1 C. sin 2 0 sec 2 0 

B. sm z 6 D. cos 2 0 

Find the value of sin (St) 0 + A) 

A. cosA C sin A 

B - cos A D< - sin A 

Whic h of the fc llow in g eJ! p r&sioh i a eq u I valen U □ 
sin 20? 

a: 2 sin 0 cos 0 C cos : G - sin : 0 

B. sin 2 G + cps>S D, sin 0 cos 0 

If tan 0 = x 2 , which of the following is Incorrect? 

A. sin 0 = 1/ Vl+a 4 C, cos 0 “ 1 / i/l + x' 1 

B. sec O’= Jl + ~x* D. csd 0 = Vl 4 * / JT 2 


PROBLEM 10 - A1 In an isosceles right triangle, the hypotenuse is how 
much longer than its sides? 

A. 2 times C, 1.5 times 

B. V2 times D. none of these 

PROBLEM l" - |A Find the angle in mils subtended hy a line 10 yards long 
PfE-' April 199R at a distance of 50B0 yards. 

A. 2,5mils 

B. 2 mils 


C 4 mils 
D; 1 mil 
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PROBLEM 10 ■ E> 
I-IT April hm 


PROBLEM LO-50 


The angle nr inclination ot ascend of a road having 

6..25% grade is_degrees. 

A. 5.12 dog rues C. 1.66 degress 

B 4.72degrees D, 4.27degree? 

The sides of a right triangle is rri, arithmetic progression 
w h os e c 01 nm on d i i fore net? tf ti cm, Its a rea is: 

A. 216 cm 2 C. 360 cm 2 

B. 270cm 2 D. 144cm' 


ANSWER SHEET 


1. s $ 

2. 3 I 

3. 3 8 

•* 3 I 
5 3 I 

6. 3 1 

7 31 

8 3 3 
* 3 3 
10.3 3 


333 

33 1 
3 3 3 
33 3 
33 3 
33 3 
3 3 S 
33 3 
3 3 3 
33 3 


It. 

8 

8 

3 

8 

3 

12. 

8 

3 

3 

8 

3 

13, 

3 

| 

3 

3 

3 

14. 

$ 

8 

8 

8 

3 

15. 

■As 

& 

3 

3 

3 

3 

ffi. 

O' 

6 

| 

3 

8 

3 

17. 

3 

3 

8 

8 

3 

10, 

3 

3 

8 

8 

3 

19 

8 

3 

8 

8 

3 

20 

8 

3 

8 

8 

t 


a. 3 3 
a 3 3 
a. 3 3 
2 '-. 3 3 
2 s 3 3 

26. 3 3 

27. 8 3 

28 3 3 
29- 3 3 
3.0. $ 3 


3 3 3 
33 3 
3 3 3 
38 3 
3 3 3 
38 3 
38 3 


31 11 

32. 3 3 
33- 3 3 

«• 3 3 
35 . 3 3 

36 s | 

37 3 $ 
36 3 | 

33 8 8 

‘o. 3 3 


3 8 3 
38 3 
3 8 3 
38 3 
3 8 3 
3 8 3 
38 3 
383 
38 3 
3 8 3 


<i 8 3 
“2 3 8 
» $t 
% 3 t 

45 3 8 
16 3 3 

47. 3 8 

46 3 3 

49- 3 3 

50 . 8 3 


51. 8 3 

52. 3 3 
53- 8 3 
5*. 3 I 

55. 3 3 

56. 3 3 

57- 3 8 

SB. 3 $ 

54 3 3 
bo. 3 3 


§8 3 
8 8 S 
3 8 3 
38 3 
38 3 
3 8 3 
38 3 
38 1 
38 3 
88 3 


38 3 
88 3 
3 8 3 
38 3 
3 8 3 
8 8 3 
38 3 
3 8 3 
8 8 3 
88 3 
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tan A - 1 - tan B 

-.-_ = -tan l 

1 - tan 4 tan 8 

tan A fv = -t.in C + Urn A tan EJ tan C 
Simplify; 

tan A tan B tan C = tan A + tan 8 -+ tan C = ,x 


SOLUTION Ifi L 
An:-, C 


SOLUTION 1" - 2 
An. 1 -; A 


SOLUTION Vf- * 
Ans: C 


solution to - 4 


SOLUTION IQ-A 
Ans: D 

SOU MON ifi - U 
An ,; - D 

SOLUTION 10 - 7 
A ni: 11 


SOLUTION iO-ti 

Ans: D 


Let > be the angle, then 

Complement of .v: 90® - x — ft2 3 , x = 28 s 
Su | "piement of x : 1 SO 4 - 28'■ ■ 152* 


Lei x bo the angle, then 


Supplement of .v. 18G r - x 


Complement of x: 90" - x 
Then, 180" - x = 5(90" - j)j X 

- 67,5" 

Let x t y, and z be 1" : , 2 :mI . and 3'-- angtes respectively 

Then; 


x + \j + z = 180" 

m) 

x + y = z 

4(2) 


4(3) 


Solution to ■ 9 
Ans A 

SOLUTION in - hi 
Ann- B 


SOLUTION IN-11 
Ans: A 

LsOUTON JO - 1 1 
Ans: A 

SOLUTION 10-15 
An.--; Li 


Substitute I q. (2) to Lq. (1): 

= ISO 0 , = ^ 90^ 

One revoiuttpn is 3 GOT 

] .5(360°) - 840" 

Angle = 2.25(360) = +810" (+ for counterclockwise) 


This problem can be solved by substituting each nt the 
choices to Ihe given equation, D = 43" 


Given: sin A B 3/7 
From the triangle shown: 

2-yio 

cos A = " y 


tan A = 


3 -JlO }x[W 
2y/i20 



A + U + C= 180* 

A + fl = 180" - Q taking the Wigent of both sides 
tan'[A 4/8) = tan (lS0 e -Q 



Using the calculator, sir S2H" - 0*984 


Using calculator, esc 27Q° = -!-= — “ -1 

sin27Q n -1 

Note: covers!ne - versed cosine = 1 - sin 0 
1 - sin fl = 0,134; sir’, L) = il.Srin: G = 60° 

Using ihe calculator, cos 72" 62 0,309 

sin 34 57 cos b8 Note: sin 0 = cos ( r J() - 0) 

cos ( ( 41 - 3,4 ) = ms hi' (FluI if cos ,v 11 cos y, x = y) 

dtr - 34 = m 

34 +.60 = 90° Divide both sides by 4 
A + 2B = 30® 

Using the calculator, arcccs 14 /17 = 20.072487 
bin 20 0724 87 = 0.470588 = 8/17 

Using calculator: 

arcsin (1/3) - 19,471° 

a retain (2/$3 ) - 41,8103° 

cos (19.471° + 41.8103") - 0-460508 - if fajp -1) 

sin Q = sin 40° - sin 20" = G.442787b % G.34202 
sin Q - 0.9S480; 0 = 80" 

(2sin x - ! H'cus X + 1) = U 
Then; 

sin x = 1 '2 and .t = 3T & 120° 
cos .t = -I and i - I6G : 

Therefore, th ere a re 3 values of i 
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SOLUTION to - 18 
Ans: C 


By substitution, using 0 = 3 jt/ 2 = 270 : 
sin 1 270* 4 4sln'2JQP + 3 = 0 


SOLUTION to ■ 39 This cnn be solve bv substitution; x = ir/5 - 36° 
AASi □ 

esc 36“ + cot 36* = 3.0777 * 3 


SOUmOK to - 20 
A Oh: D 


sec- A - 5/2 ^ I / cos* A 
cos 2 A =2/5 

1 - sin 1 A = cos* A = 2/5 = 0,4 


st iU m ON IU - 21 2s in x + 3cqg x -2 = 0 

A 3 CD5jV =2 - 2sin X 

3cos r = 2(1 - sin .v) squa'i'e both sides 

9cos 2 x = 4(1 - sin x) 1 
9(1 -sin 2 *) = 4(1 - sin x)* 

9(1 - sin xjfl 4 sin a) - 4(1 - sin x) 2 
9(1 - sin .t)(I + sin x) - 4(1 - sin x) 2 = 0 
(1 - sin .v){9 4 9sin x - 4 + 4sin xj = 0 
(1 - sin xj(13sin x + 5} = fl 
sin .v m 1 and -5/13 


SOU mow- 30 - 22 sin A = 4/5: A = 53.13 s and 126.87° 

Ans: A 

sin £t = 7/25; 8= 16.26* 

then sin (A + fl) = sin (126.87 4 16,26} = 0.6 
sin (A + B) = 3/5 


SOLUTION 5 10 - 2$ 

Alls- F^ 


Given: sin A = 2:571 x 
cos A “ 3.06x 


D [vid mg the two t?q li a lions: 
sm a_ _ -A-..Tx = 0 ^Q 2 
cos A 3.06 a' 


tan A » 0,8402; A = 40.037° 
sin 40.037" = 2.57lx ; x “ 0.250 


SOLI TIO\ 10-24 
AnS; O 


ff cos 0 = /2, then sec fj - 2/ v'3 

r= i - hin 2 fl = 1 - (sec 2 0 - 1) 2 - sec 1 Q 

x = 2 - (2/ -ft )' - 2- 4/3 - 2/3 
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SOU mONTO - 25 
Alts: t. 


'SOLUTION 10 - 26 
Ans: D 


solution to - 1: 

Aim: D 


SOLUTION t0 - 28 
An.s; C 


SOLimoN I u - 29 
Ans: C 


Part 1 

■ 1 Plane &. Spherical Trigonometry 

Another SoJuti on 2 

cos 0 = J2.J2; 0 = 30° 
x = 1 - tan 2 30 s = 0.6666 or 7ft 

sin R ■ cos 0 = -1 /3 

Square both sides 

sin' 0-2 sin 0 cos 0 4 coO 0 = J /9 
sin 1 0 + cos-' 0 - sin 20 = 1/9 

But sin 1 0 + cos" 0 _ 2 

I - 1/9 = sin 20 = $9 

x cos 0 + y sin 0 = I square both sides 

x 1 cos 1 6 + Zvey sin 0 cos 0 - y' sin 3 0 = 1 -> ( 

.v sin [1 - 1 / cos 0 = 3 square both sides 

,v 2 sin 2 fi - Zviy sin 0 cos t> +■ rA cos 3 0 = 9 4 ( 


Add: Eq. (1) 4 Eq. (2) 

x 3 ros : 0 4 v : sin 2 M - 1 i r sin 1 0 4 \f cos" 0 - 10 
r (sin : 0 + cos 1 G] j y- (siir S 4 cos 2 0) = 10 I’- 1 !je sin 2 
G + cos 3 fl -1 
x 2 4 j/ 1 = 10 

s i n .t 4 E / h in x = V 2 sq u n. re ho th s i d,cs 

sin 1 .1 + 2 sin ■, (1/sin x) + 1/sin' x = 2 
sin 1 1 4 2 4 1 /sin 2 x - 2 
sin- ,v + 1 / sin : v a 0 

2sm 0 + 2cos 0 -1 - ■^3 

This equation will be satisfied only for some specific 
values of 0, therefore it ls ,r 'e&uUlianal. equation. 

x 4 y = 90°; y = 90 - x 

sin y tan y _ sin x tan(90 - 1 ) 

Slny tanx si n( 90 X} hm x 

Bui tan (90 - x) = col v and sin (90~ v) - cos \ 
ainxtani/ _ sinxcotx _ tanxcolx 
sin y tanx cos x tan x t a n x 

= enf x 











_. _ jf. ran 
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SOLUTION 7 m 

Anx D 


SOLUTION W 

Ans: C 


SOLUTION to 
An*: B 


SOLUTION in 
Anfl: C 


2- Em gim coring 

& Split riicit I' I’rigortprti c! \y Ma (thematic $ Vttl. i 


■ 3 () li cos 0 = x/2, then see U - 2/a 

I - tan- G -1 - (see? 0 -1) - 1 - (2/.t)- + 1 = 2- 4/#* 

- (It* - 4) / x* 

31 Hits pro b W. m ca n be s oi ved us i n g calc li la tor 

arccos(tan24 ft ) = 63.56 D 

-32 Using calculator; 

a rctan -2 cos (arcsin (^3 /2) ] - arctari[2 cos hfl p ] 

= arctan (1) - 45° 

= n/4 

- J| 3 a rctan f2ji) +■ arc tan (at) = n/4 

Let A - arc tan. (.x); tan A = x 
Let E z a rctan (2&); tan Ft ~ 2x 

U + A - a/ 4 = 45* Taking the tango in s of hath sides; 

tan (A + II) = tan (45°) 
tan A 4- tand _ ^ 

1 - tan A tan E 

tan A * Inn fl a 1 - tan A tan E 

.t+2r = i - mm 
2*2 + 3x-l«0 


SOLUTION 10- 
Ans: A 




- 3 = J[3) : “ 4{2)(—I) 


Kota: This can be solved by trial and error using the 
choices, 

3 1 Lot A = a rctan (1 - x), then, tan A = 1 - X 
Let E = a rctan (I + Jr), then, tan B — 1 + x 
Let C = a rctan 1 /S, then tan C = 1/S 


A + B = C 


Taking t!ie tangents of both sides; 


tan (A + E) ~ trin C 

Ian A + tan B - 

1-;-n = tah £ 

1 - tan Atari B 

(1 - v) + (1 4 ,v) = 1 
1-(l-.v)(L4a) 8 
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SOLI mON 10-35 
A ns; A 


SOLUTION U'\ -% 

Arl-S- £ 


SOLUTION M- 57 
Ans: D 


solution ip -;s 

An* D 


2 = t 

l-(l-.x 3 ) “ B 
Id - 1 - a - x 2 ) = a 2 ; X - ±4 

Mata; This can be solved hv trial find error using ihe 
choices. 


»=i j——) i+cofop(-uj5&i[ 

\.smx tana,,' l situ sin.t 

y- +cosl) = = iinh 

T, sin.x J sin.v simr 


(1 + 'C05X) 


a = itan 0 4 col (!} sin 2 ii - tan-' 0 

i -e_,'n __,nl‘ 


I sin'fl cost) “ sm : 

—. 4 -smO. 1 - - 

\ cos.0 sin fcr / cos" 


sin’St cos'0 

——;-S! 

smGcosO 

P 

— 3 —-5-sm 2 9 
sin" Oca s' G 

cos 2 t) 

cos 2 Q 


A jdrrjl 
cos 2 0 

„ p sin 2 0 

cos 2 O 

sin' 0 _ t -sin 3 I) 
cos’ 0 ca.P 1? 


x r = I - (sin 0 - cos 0) 7 

- 1 - (sin : 0 - 2.siri 0 cos 0 + cos- 1 fn 

= i - [{sin- 11 4 cos 2 0) - 2 sin f) cos 0[ 

— 1 - [ 1 — 2 sin 0 ens 0J 
x = sin 20 

, os’ 1 0 - sin' 1 0 ■ (i-os ; ' 0 + sin : GKcos n - sin 2 0) 
= (lj[cos=0-(| -cos^O)] 

= COS : 0 - I 4 cos 2 0 

= 2 co^O - t 


A no l her solution; (Sri 0 - 1°) 

Note: Whenever we simplify any expression, the 
resulting expression should be Ihe same ror idenhcal) 
with the given expression, 

coat 1 P - slip p - 0,00340827 (choices A and B are 
incorrect) 

Choice C: 2 s i n 2 1 D > 1 - 1 .OQOm 3 73 '(1 ncorrec l) 

fehoice Ui 2 cos 2 1 a - J ’ O.9G30OF27 (OK) 
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SOLUTION 10 - 39 
A ns; C 


3 , f - 2 \ 

1-tan d 1 , sin a 

X = -— = — 5 — 1 - r~ 

1 ’i- tan' n see" a < cos' rt ; 


2 fi sin 2 ^ 

x - cos ri I - 

l etna n J 

x ~ cos 3 u - sin 2 a = ccs 2a 


SOLUTION EO - 4i) A. 2ros 3 -T‘1 


Ans: C 


SOU now m ' 41 
AnS: C 


B. cos' 1 x - sin 4 x = (ct i? ! x-s tn 3 ,r) (cos 3 .v - s I n 3 .v) 

™ dbs 2 .t - (1 - cos 2 a) 

~ 2cos 3 X ■ _J 

C. cos 1 x - si n H x = (cost - aim 1 ) (cos-.r + cos* sin* +S in 2 j) 

D. 1 ' 2sln 2 .v = 1 - 2(1 - cos 3 *) 

= 1-24 2eos 2 ,v 
- 2cas ? * - 1 

Note: this can also he solved by assuming' a value of x 
and substitute to each tit the choices. 


y - {1 4 cos 20} tan f) = {1 + cos 3 0 - sin 3 0) ^ 

v = 1(1 - sin- tl) 4 cos 3, 0] " 

CQS0 

i,' = (cos 11 0 -i- cos' 0) - — =2 sin 0 cos 0 - sin 20 
cosQ 


SOLUTION 10-42 2 s i nh * ens h .r = s i nh Ti 

A ns C 


SQt r HON 10-43 sin J 0 [] -r cot 3 0) = sin 3 0 [1 + cos : t} / sin 3 0) 

Ans; A - — sin 2 0 4 cos 3 0 = I 

SOLUTION 10 - 44 sin (90 ,: + A) = sin 90 a cos A + cos 9fJ?sm A 
^ na: A but cos 90* = 0 and sin 90* = 1 

sin (90° + A) = cos A 

This problem can also be solved by assuruing a value of 
A, say l ff . ' > 

Then sin (90 + 1) = 0,999847695 

Substitute A = 1° in the choices: 

Choice A: cos 1° - #9984765 (OK) 
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SOLUTION 10-15 sift 20 ° 2 sin 0 cds 0 
Ans- A 


SOLUTION 10 - 16 
,|\ns; A 


tan 0 = t 2 = v 3 /! 

From ihe right triangle shown: 
sfofl =•** / Ju~p~ 
cos 0 = 1/ Vi “■ .v' 1 
sec 0 = •Jl + x 1 
esc 0 - V) + x‘ v / -T 1 



The incorrect relationship is choice A : 


SOLUTION 10 - 47 
AnS: B 




solution in - 4* 


SOLUTION Id 19 
Ann- D 


SOLUTION 10 * 50 
Aris- A 


For a right triangle, e 3 - ft 3 - b’K ami for an isosceles right 
triangle., tf = h 

Theft, c = \>ii' +u ; = a V2 

Thus the hypotenuse Is Jl times longer than the sides. 

The angle is: 

bn 0 = ID/ 5000 

e = 0.11459" x 6400 mil / 360° = 2,04 mil 

The grade ot the road is the tangent of the angle nf 

inclination, 

tan 0 = 8,2 5 % = 0,0825 


0 - 4,716° 

I .cl x be the smallest side of the triangle r then 
- X, b - X + 6, and tl-X* 12, 

By Pythagorean Theorem: 
c 3 = n 2 *■ b 2 

(x 4 12)- - X 2 4 {X + 6J- 1 
■d 4 24x + 144 «.v 3 4 U 4 12v + 36 

(x - 18)(jf 4 6) ^ 0, ,r = 18 cm 
a = 18, 

b = 18 4 6 = 24 
c = 18 4 12 = 30 cm, 



Area of triangle = s 'j a <> - Vii (18)(24) 
Area of triangle - 216 cro : 
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Problems - Set 11 

Triangles, Angle of Elevation & 

Depression 

PROBLEM 11 - ] Hie hypotenuse of a right triangle i& 34 cm. Find the 

HQ- March 1996 length of the shortest teg if it 3s 14 cm shorter than the 

other leg. 

A. 15 cm C. 17 on 

0. 16 cm D. IS cm 

PROBLEM il-2 A truck travels from point M northward for 3(1 min. then 
CH 199S eastward for one hour, I hen shifted M 30° W t If the 

constant speed is 40 kph, how far directly from Ah in 
km. will be it after 2 hours? 

A. 43-5 C. 47.9 

B. 45.2 D. 41,6 


PROBE EM Ll ' 3 


PROBLEM 11-4 


PROBLEM 11-5 
ME Oct. 199? 


PROBLEM It 6 
ME April 1997 


PROBLEM II 7 
CEKov 1994 


EHOril.HM I I -B 
Cfi May 1996 


Two sides of a triangle measures 6 cm. and 6 cm. and 
their inducted angle is 40°, Find the third side. 

A. 5.144 cm C, 4.256 cm 

B. 5,263 cm D. 5.645 cm 

Given a triangle: C = I sJO 0 , a - 15, k - 20. Find c: 

A. 34 C 43 

B, 27 D. 35 

Given angle A = 32 L \ angle B — 70°, and side c - 27 units. 
Solve for side a of the triangle. 

A. 24 units C. 14.63 units 

B, 1(3 units D. 12 units 

In a triangle, find the side c if angle C = 100°, side b = 20, 
and side ft - 15. 

A, 23 C 29 

15. 27 D. 2b 

In triangle ABC, A = 45 degrees and angle C - 70 
degress. The side opposite angle C is 40 m. long. What is 
the side opposite angle A? 

A+ 29,1 H meters C, 30.10 meters 

B- 32-25 meters D. 31.25 meters 

Two sides of a triangle mu 5f> m. and 60 m. long. The 
angle included between these sides is 30 degrees. What is 
I he interior angle (in degrees} opposite I he longest side? 
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PROBLEM El 
Cl- Miiy l L 7>9 


PROBLEM II - In 
Ct Nov. 1995 


PROBLEM 11 * 11 
CE May 1995 


The sides of a triangle ABC arc Afl = 15 cm, BC = 15 cm. 
and CA = 24 cm Pet ermine Lire distance from the point 

o: intersection ot theangifpr bisectors to side lB. 

A. 5.21 cm C, 4.73 cm 

LL 3,76 cm D. 6.25 cm 

If AS — 15 m, BC - th in and C.A = 2 \ m, find the point 
intersection of the angular bisector from the vertex t 

A. 11,3 C 13.4 

B. 12.1 n, 14.3 

En triangle ABC, angle C ■ 70 degrees; angle A = 45 
degrees; AB ' 4Li nv Wh.d is the length of the median 
drawn from vertex A to side BC? 

A. 36. S meters C. 36.3 meters 

R. 37.t meters P. 37.4 meters 


PROBLEM i i2 


The a re p ot me trie 
34 D 14'4f.C, and 54 c 35 
hinges I :,[de is; 

A. 35.53 
LL 54.32 


nl lhe triangle whose angles are 61 a 9'32T 
and B4 t 35'42 f| is 660.6(1. The length of the 


660.6(1, The length of the 

C. 52,43 

D. 62.54 


PROBLEM ll 13 


Given a triangle ABC whose angles an? A = 4fT, B ~ 95" 


and side h - 
tingle C. 

A 21.74 cm 
B. 2135 cm 


30 cm. Find the length of the bisector of 

C 20.45 an 
D, 20.96 cm 


PROBLEM 11-1 A The sides of a triangular Jol are 130 m, IBB m, and 1 % m, 

! 5 ° IJ - 1997 The lot is to he divided by a line bisecting I hr longest 

side and drawn from the opposite vortex. The length of 
this dividing line is: 

A. 1011 meters C. 125 meters 

R, 130 meters D, 115 meters 


PROBLEM 11 n Front a point outside of an equilateral triangle, she 
distance to the vertices .a re I Pm, him, and 16m. Find the 
dimension of the triangle 

A. 25.63 C, 19.94 

B. 45.68 D. 12.25 

PROBLEM 11 - 16 Points A and B LlJOPm a par I are plotted bn 8 stniighi 

^ E April 1996 highway running East and West. From A. the bearing ul 

n tower £ is 32 degrees N of W and Irani B die bearing 
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of C p 26 degrees N of E. Approximate the shortest ^ 
distance of tow r er C to the highway 
A. 2A4 meters C 284 meters 

0 274 meters D. 294 meters 

PROBLEM 11 - 17 An airplane leaves an aircraft carrier and flics South at 
350 TTiph. The carrier travels 5 3CP E at 25 mph, tf the 
wireless communication range of the airplane is 7QG 
miles, when wdfl it lose contact with the carrier? 

A after 4.36 hours C, after 2,13 hours 

B a her 5,57 hours D. after4.54 hou rs 

■PROBLEM 11 -18 A statue 2 meters high stands on a Column that is 3. 

meters high. An observer in level with the top of the 
statue Dbsi rvi?d that the column and the statue subtend 
the same angle How far is thy observer from the statue? 
A. 5y/2 meters C. 20 meters 

0 2^/5 meters D, y/Tfl meters 

PROBLEM 11 ■ 19 From the top of a building 100 m high, the angle of 
degression nf a point A due East of it is 30° From a 
point Ft due South of the budding, the angle of elevation 
of the top is 60* Find the distance AH. 

A. 100+3^30 C. 10CA/3U/3 

R. 200 -||5 D, iCHh/R /3G 

PROBLEM 11 - 20 An observer found the angle of elevation of ihe .top cl 
the tree to be 27°. After moving 10m closer (on the same 
vertical and horizontal plane as the tree), ihe angle vi 
elevation becomes 541 Find the height of the tree. 

A. 8.65 meters C. 7.02 meters 

0 7.53 meters D. 8.09 meters 

PROBliEM M - 21 From a point A at the foot of the mountain, the angle of 
elevation oT the sop Ff is 601 After ascending the 
mountain one fl) mile at an inclination ol 30 a to the 
horizon, and reaching a point C, an observer finds that 
lbe angle ACB is 135T The height of the mountain in 
feet is: 

A. 143S6 C, 11 m 

0. 12493 D. 11225 

PROBLEM 11-22 A'-50-meter vertical tower casts a 62,3-meter shadow 

when lliu angle of elevation of the sun is 41.6 D , The 
inclination of the ground is: 

A. 4.72° 

B. 4.33° 


C. 5,63' 

D. 5,17' 
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I'ROl.H I’M t i 


l-'K 1 MlLL'M LI 2 i 

ESGE April L99-i 


PROBLEM 11 - 25 
MF- April 1W7 


PROBLEM L 3 • 2b 
C'ENfrt 1997 


POBLEM 11-27 
FH Nov. 1997 


PROBLEM 11 - 28 
®GE April 1998 


^OBLEM 11 - 29 


A vertical pole is Id in from a building When the angle 
nf elevation of Lhe sun is 45', the pole cast a shadow on 
the building 1 m high Fluid the height ofThe pole 
A. (j muter C, i 2 motel's 

0. 11 meters D; 13 meters 

A pole cast a shadow of 15 meters Iq'ng When the angle 
of elevation of the sun is 61A ff lhe pole has leaned 15 n 
from the vertical directly toward the sun, vyhat is (hi 
length L>f the pole? 

A, 52,43 meters C. 53.25 meters 

0. 5 ‘].23 meters D. 53.24 meters 

An observer wishes to determine the height of a tower. 
He takes eights at the top if the tower from A and ft, 
which art? 50 ft. apart, at tliu same vlevat'iiin on a direct 
line with lhe tower. The vertical angle nt point A is 30* 
Mi id .it point ft is 4fT. VVhut ir- the height qf the.tower? 

A, 85.fi feet C. 110.29 feet 

0. 143.97 feet D. 92.54 feet 

From the top of tower A, the angle of elevation of die top df the 
tower 5 is 46°. Horn tin? foot nf lower ft the angle tif elevation of 
tllv lup of lower A is 28?, Both towers are nn a level gnrnn J. It 
die height of towel' ft is 11-.iin licnv high is towcr/T 
A. 30.6 in C. 44.'J m 

B 42.3 rn o. 411.7 m 

Points A and ft are hlf! m apart and are on the same 
elevation as the foot of a building I Tie angles of elevation 
of lhe tup of the building from points A and ft are 21 D and 
32°. respect!veJy How lar is A from tiic building? 

A. 271.6 m C. 259 2 m 

B, 265.4 m D, 277.9 m 

A man finds the angle of elevsdion of flu top of a Lower 
(o be 30 degrees. I It? walks 85 rn. nearer lire tower and 
finds its angle nf Elevation to be 6fl degrees. What is the 
hot gilt of the tower? 

A. 76.31 meters C, 73.31 meters 

R, 73Til meters D 73.16 motors 

The angle of elevation of a point C from .1 point ft is 

29 e 42b tFw angle oi elevation of C from another point A 
33.2 m directly Mmv ft is 59 a 2.T. How high is L trom 
the horizontal line ihrough A? 

A. 47.1 meters C. 35.1 meters 

El 52.3 meters O, 66.9 meters 
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\m JULHiVI I ! - M 



x 30 m is to be crossed; 


a IM-m wide roadway as shown If tin 


Id ml cost PhoOn.OO per 
square meter, the cost of 
tile roadway is: 

A. P40110 

B. P60,165.011 
C PnfJl ,650.00 
D, P6SJ ,500.00 


A man improvises a temporary shield from (he sttJi 
using a triangular piece of wood with dimensions of 
1,4m, l.fjm, and 1.3m. With the longer side [ymg 
horizontally on the ground, he props up the other corrfK 
bf the triangle with a vertical pole H9m long. What 
would be the area of I lie shadow on Line ground when 
the sun is vertu ally overhead? 

A 0.5 m 2 C. O.S4m : 

B. 0,75 m z D. 0.95m 2 


FEtQBLE-'M IJ A rectangular piece of wood 4cm * 12cm tall is tilled nt 

an angle of 45 L ’, Find the vertical distance between the 
lower comer and the upper comer. 

A. 4^2 cm C. 6-/2 cm 

B. 2^/Zcm D. 6 ^2 cm 

PROBLEM 11 - '■' A dock has a dial face 12 inches in radius. The minute 
hand is 9 inches long while the hour hand 6 inches;] 
long. I lie plane of rotation of the minute hand is 2 inches 
above the plane of rotation of the hour hand. Find l ho 
distance between the.lips of the hands at 5:40 AM 

A, 9.17 inches C 10.65 inches 

B. 8,23 inches D. 11,25 inches 

I'RORLFM 11 - >i if the bearing of A from ft is 5 40° W, then the bearing o\ 

0 from A is: 

A. N 4D C E C N 50° E 

B. N 40° W D. N 50° W 

PROBLEM II -35 A plane hillside is Inclined at an angle of 28° with the 
horizontal. A man wearing skis can climb this hillside 
by following a straight path inclined at nn angle of 12° to 
the horizontal, but one without skis musl follow a path 
inclined at an angle of only 5° with the horizontal. Find 
the angle between the directions of the two paths, 

A. 13,21* C. 15.56* 

a. 18,74° b. 17.22° 
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PROBLEM ] I ■ 3d 


■PKOHI.FM l 1 ■ 57 
CE' Hn\ 1667 


| J R< iBLEM 11-38 


Calculate the area of a spherical triangle whose radius i- 
5 m and whose angles are 411*, 65°, and 110°. 

A. 12.34 sq. ni. C. 16,.45 sq.m 

B. 14.89 so, m. D 15.27 sq.m 


A right spherical triangle lias in angle 
and c = 8(7 Hud the side fr, 

A. 45.33° C 74.33° 

B, 78.66° D. 75.89* 


90fi ft - 50°, 


11 the time is 8:0(1 a.in. GMT, what is the time in Utl- 
Phlltppines, which is Knaled at icH" East longitude? 

A. 6 p,m, C. 4 p.m. 

B. 4 a.in. D. 6 a.m 


fM M3LEM IL - m An airplane flew from Manila (14° 36'N, 121° DTE) at a 
course of 5 30* F maintaining a certain altitude and 
following a great circle path. If it:- grnundspeed is 350 
knots, alter how manv hours will it cross the equator? 

A. 2.87 hours C, 3.17 hours 

B. 2.27 hours D. 3.97 hours 

PROBLEM N - 10 Find the distance in nautical milt?s between Manila and 
5an Francisco. Manila is located at 14° 36' M latitude 
and 121° 05' F longitude, ban Francisco h situated at 37 s 
48' N latitude and 122' : ' 24' VV longitude 

A. 7856.2 nautical miles C. 63 26.2 na u tiea 1 n i i 1 1 ■ - 

B 5896 .2 nan lica I. m i Ies D 604 6 .2 na u tica(miles 

PROBLEM 11-41 A at certain point on the ground, the tower at the top of 
a 2D-m high building subtends an angle of 45 s . At 
another poEul on the ground 25 m closer the building, 
the tower subtends an angle of 45°. Find the height oT 
the tower. 

A. 124.75 m C. 154.32 m 

B. 87.45 m D. 101.85 m 


PROBLEM li - 42 A wooden flagpole is imbedded 3 m deep at corner A of 
a concrete horizontal slab AflCP, square In form and 
measuring 20 ft on a side A storrfi broke lh< flagpole at 
3 point one meter above the slab and inclined toward 
corner G in the direction of the diagonal AC. I lie 
vertical angles observed at the center of the slab find at 
corner C to the tip of the flagpole were 65° and 35A 
respectively What Is the total length of the flagpole 
above the slab in yards? 

A. 5.61 

B. 16.83 


G 432 
n. i: w 

















208 


Part 2 

Plane & Spherics! Trtgonontciry 


Engineering 
Mathematics Vol. X 


PROBLEM U • *0 



A rectangular piece oi land 40 in >i 30 tti is fed be crpBS^Q 
diagonally by a 10-m wide roadway as shown. If the 

land cost I'!.501100 per _ m 

square meter,, the cos! of X X 

the road wav is; sf jr 

A. P401.1Q XvjX 

B: 1W165*00 XX =' 

C. P601,650.00 X X 

D. P651,500,00 X X 




IMt.ollLFM II - 31 A man improvises a temporary shield from the suit 
using a triangular piece of wood with dimensions of 
1.4m, 1.5m. and 1.3m. With she longer side lying 
horizontally on the ground, he props up the other corner 
nf the triangle with a vertical pole 0.9m Long. What 
would be the area of the shadow on the ground when 
I he sun is vertically overhead? 

A. 0.3 m 2 C. QMm 2 

B. 0.75 m 1 D. 0,95m 1 

PROBLEM 11 -52 A rectangular piece of wood 4cm x 12cm tall is tilled at 
an an4[e of 45*3 Find the vertical distance between the 
lower corner and the upper corner. 

A. 4j$m c a ^ cm 

B. 2-Jl cm D. 6^ cm 

PKOBLB1 I! - 33 A dock ha a a dial lace 12 inched in radius The minute 
hand is 9 inches long while the hour hand is 6 inches 
iung. The plane of rotation of the minute hand is 2 inches 
above" the plane ot rotation of the hour hand. Find the 
distance between die tips of the hands at 5:40 AM. 

A. 9.17 inches ‘ C 10.65 inches 

B. 8,23 inches D. 11.25 inches 

PROBLEM 11 34 If the bearing of A from B is 5 40° W, then the bearing of 

B from A is: 

A. N 40° H C N50*E 

B. N 40° W D. N 50° W 

PRO til HM It - 33 A plane hillside is inclined at an angle of 28° with |h| 
horizontal. A man wearing skis car, climb this hillside 
by fallowing a straight path inclined at an angle of 12° to 
the horizontal, but one without skis must follow a path: 
i nc I i ned a t a n an gle of on ly 5° w i L h t he huriionta L Fi n' 1 
the ingle between the directions of the two paths. 

A 13.21° C. 15.56° 

B. 18.74° D. 17.22° 
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PROBLEM 11-36 Calculate the area of a spherical triangle whose radius is 
fj m and whose angles are 40°, 65°, and 111) 6 . 

A. 12.34 sq.m. C. ib.45 sq. m. 

B- 14.89 sq.m. D. 15.27 sq. m, 

iRiOBI.EM 11 37 A right spherical triangle ha* an angle i = '11°, ,t = 50° 

d F A Lay 199 7 t1 c = SO" Fi nd the s Id e F. 

A. 45.33° C. 7433° 

B. 78.66* 0. 75.89° 

RRQBl.FM 11 - 38 If the lime F- 8:00 a.m GM1', what is l he linn in ihe 
Philippines, which ts located at 120° Fast longitude 1 

A. 6 p.m, C. 4 p.m. 

R, 4 a.m. D. 6 a.m 

PROBLEM II ■ 39 An airplane flew from Manila (14° 36N, 121° 05‘E) at a 
course of B 30° F maintaining a certain altitude and 
following a great circle pnlli ft it: ground speed is 350 
knots, after how many hours will it cross the equator 

A. 2.87 hours C 3.17 hours 

B. 2.27 hours D. 3.97 hours 

PROBLEM It ’4U Find the distance in nautical in ties belweirn Manila and 
San Francisco. Manila is located at l-l 36 r M latitude 
and 121'" 05' E longitude. Ann Franc km is situated at 37° 
48' N latitude and 122° 24 \\ longitude. 

A 7836,2 nautical miles C. 6326-2 nautical miles 

B. 5396.2 nautical miles D. 6046.2 nautical miles 

I'ROBLH.M 11 - it A ai certain point on the ground, the Lower at the top of 
a 20-m high budding subtends an angle of 45A At 
another point on the ground 25 m cIosl?i the building, 
the louver subtends an angle of 45°. Find tht height of 
the tower, 

A. 124.75 m C 154,12 m 

R. 87.45m D. 101.85m 

FrtORl.t-'M ii-il A wooden flagpole is Imbedded 3 m deep at corner A of 
a concrete horizontal dab A BCD, square in form and 
meaSUrt ng 2fl f I n n ,i s l rl e. A storm I woke 1 the f I agpole c* L 
a point one meter above the slab and inclined toward 
corner C in lhe direction of Ihe diagonal At 'he 
vertical angles observed nl the center of the slab and at 
corner C to the tip of the flagpole were 65’ and 35°, 
respectively What is the total length of I he flagpole 
above the slab in vards? 

A. 5-61 

B. 16,83 


C. 4.32 

D, 1238 
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FROMM 11 -43 From the- third fie 


Engineering 
Mathematics Vat. i 


PROBLEM 11 - hi 
■: I Mliv 200.* 


PROBLEM II <45 
CE Nov. 200Z 


From the third floor window of a building, the .nigh' of 
depfissibri of an object on the ground is 35° 58\ whjjfg 
ftom a sixth floor window, 9.75 m above die first point - 
of .observation the angle of depression is 58° So". How 
far Is the object from Lhu building? 

A. 11.9m C 9.3 m 

B. 10,7 m D. 15-3 nr 

The skies of a triangle arc 18 cm, 24 cm and 34 cm, 

respectively* Find the length or the median to the 24-cm 
side. In cm. 

A. 24.4 C 23.4 

B. 21.9 D. 20 A 

in the spherical triangle ABC, A - I IS* 19'. 0 - 55 18 303 
and C = 90° 37' What is the value of sid 0 u . 

A. 115.57° C. 119.64° 

B. 113,21* D. U5.G5 8 
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Engineering Part 2 * | - 

Mathematics Vol. 1 Plane & Spherical Trlgonnmthn ***■ 

Solutions to Set 11 
Triangles, Angle of Elevation & 
Depression 

SOLI niON I ] - ] [-or .1 right triangjL’ 

l-AW-H r ! = ir= + F 

34 : = + ( v + [ 4)2 

1156 - X* - 1 -jl 2 - 23a- + 1% 

2.v- 4- 2S.V - 9 60 = 0 

_ ZB~,/2B 2 -4{2K-96fl) 



* - i-i 


BpLUTEONll - 2 
Ans: U 



A oJwct-4#.^ 

1 

.1 

i /' 

M kh - 



V3M 

V 

. ■ 4- — o ft 


m - 40(30/60) ° 20 Km 
AB = 40[1) = 40 Km 

After two hours, hi = 30 min 
PC ■ 40(30/60} c 20 km 

in Triangle MDC: 

MD = A fit - fJC sin 30" 

MD - 40 - 20 sm 30° = 30 km 
CD - MA + SC cos 30° 

CD = 20-1-20 ens 30° = 37,32 km 

CM = JtiD* -CD 2 

CM = v ''(30p - (37.31) 2 
CM = 47.88 km 


SQLtJTFON 11-3 
A hs: A 

SOLUTION H i 
■WlS: B 


f SOLUTION It - 5 
U fa: C 

H ' 


d- = e 3 + F - lab cos 0 

c= ■= 6 2 + 8 J - 2(6)(8)eos 40 s ; c = 5.144 cm 

By cosine law; 

c 1 = a 2 ■+■ b z - 2irh cos C 

tA » TS* + 2jfti- 2{15)(20) cos 100°j c = 27 

For lhe given triangle, angle C = 1B0 D 32° 70° = 78° 
By sine law: 

IT L' fl 27 

_ H __ ■ __ — _ 

run A .smC ' sir 32'- sin 78° 

;? = 14.63 units 
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Parti 

Plum: & SphcriaiJ Trigonometry 


SOLUTION i ! - (i By cosine law: 

ft c 1 = n 1 cos C 

C= = (15) J + [20V - 2(1 5) (20) cos 100°; c - 27 


s(>i,UTEON 11-7 
Ajis C 


SOLUTION U H 


SOLUTION 11-9 
Arts C 



stn70 c ' 


sin 45 


Solving for the third side bv cosine law; 

D = so: + GO 3 - 2(5Qj(fi®cosi 30° 
c = 30.064 

Solving for the angle opposite the 60-m side by sine law: 
60 30.064 


Angle taflKMM 


in triangle AflC: 

13-= 1+ 2-V- 2(15) [24) cos .4 
A = 43.5 P ; B = A/2 = 24,25" 

242 = 151 + i8*-2fL5){I8)-#i.B 
B = 92.866°; G = J3/2 ° 46,433' 

in triangle AQB 

20 = 130 - Ji-fi =109.317° 


In triangle ADO: 

r-H ■ « n 




Engineering 
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Part 1 

Plane & Spherical rngnnoinctry 


■SOLLt nON 15 - JO Solving for 2C in trtangle ABO 

Ans: p is. 1 - 18 : + 24 1 - 2(131(24) cos C 

C= 35.62°; 0 = U/2 = 19.31 11 


sin A sin 38,62° 

A = 48.5" 15 

p = A/2 = 24.25 ^ 

i 

In triangle 4OC; a 

2£)-U30 o -M = 136:44 
■v = 24 

sin 24,23 sin 136.44 


' Anglo CiH-ctc 1 



, \ = 14.3 cm 


SOLUTION 11 - U 
Ans Cl 



Solving for sides rt and I? In triangle A BC: 
a h 40 

tin 45"’ sin 65° sin 70° 
a - 30.1 m, rtf2 = 15.03 m; b - 38.56 m 


a!2 In triangle A DC: 


AD* = 3B.56’ 4 15,05* - 2 (34.56) (15.05) cos 70° 
.3D = 36.28 m 



SOLUTION 11-12 
6 ns 1 C 






r (ICrfqesL siflel 


A - \h t\ esin fl ~ 630.6 

,■3 _ ,r 

iijn 34' J 4 46' ~ siti;84^5'46? 
ji = 0.5653 c 

650.6 = '/: {0.5653 r}f L -} sin bl°9’32* 
c - 52,43 units 


SOLUTION 11-13 
Ant: A 


SOLUTION JJ ■ 14 
Arts f. 



Angle C= 180° - 4 IT 

In triangle ADC: 
p ^ 1S0° - 40° - 22.5° 


Solving far angle A m triangle A flu bv cosine 1i w 
180- “130’ + 19(F - 2i 130)( 1 00) res .0 
A - 65.354° 


Solving far X in triangle ACD by cosine low; 
:0 = 130-' -h 95' - 2(130)(95) cos 65.354° 
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Part Z 

Plane & Spherical Trigonometry 


Engineering 
Mathematics Vol. 1 


SOLUTION 11 -'18 tn right triangle { ! . 'i' 

m? 

In right triangle ! MC; 
tan 2G °5jx 

... 2-ton 0 


SOLUTEON U - 15 
Ans: t: 


In tdangle (Mft shown: 

iS = Jt i +l8 i -2(^)(iS)CQa.M 
.1= - 3L.J.77.V + 224 = 0 
.v - 11.23m it 19; 94m 


■■■ )I i rioM 11 - ]9 In right triangle A CD, 
AC = 100 cot 30" 
AC =173.2 m 

Sr. right triangle BCD, 
EC =*100 cot 60° 
BC = 57*735 m 


SOLUriON II - li'i 

Ail's; Ej 


B AH = 10D0 m A 

Angle ACB = 160= - 26° - 32" = 122? 

Solve for side BC in triangle ABC bv sine law: 

EC . 1000 . b ,, 

— - — ■ : BC - 024.87 m 

s]n32 c sin 122° 

In the right triangle BBC. 

x = BC sin 26 D - 624.57 sin 26" - 273.92 m 


Jn right triangle AflCj 

A0 = JflJG.2) 2 ■ (57.733 i 
AB = lS2,57m = lOCh/30 


SOLUTION 11-20 
An*;- El 


Let t be the Lime elapsed 
after the airplane left the 
aircraft rarrier. 


ln triangle A ED, 

p =‘lR0 n - 27° - 126° - 27° 

Thus, triangle ABD is an isosceles 
triangle and BD - AE == 10 ru. 

in right triangle BCD, 

/i =• 10 * sin 54 s 
/j = 8.09 m 


In triangle ABC: 

700 : = (3301) 3 + (251} 3 
- 2(350f)(25(] cos 30 : 
700* * 107969.56 1 1 
t 12 2.13 hrs. 
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Part 2 

Finite A Spin:['kill Trigoiuimci li¬ 


ft = 42.6 - p 
ft = 4.72° 


SOLUTION 11 - 
kr'i.s: l.> 


SOLUTION ip- 23 
Aruv B 


, a 

Tower A 


Towc' B 


Engineering 
Mathematics VoL 1 

In triangle ACtf: 

_J_ = AB 

sin 15° sin 135" 

,- 1 B " 2.732 mi3c 5281) fl/milc 
AB - 14,425.23 feet 


Engineering Parc 2 

Mathematics VoL 1 Flftnc & Spherical Trig&nonieirj' 

SOI. ITtON II - -O ] n IN angle dSC: 

|3?> $ fi = 130* - 1U5* - 61 c ** 14 s W 

L _ 15 

ainffiT) sin(14") 

L - 54,23 m 


In right triangle ADB: 
h *= A B < sin fip° 
h = 14,425.23 sin 60" 
h = 12,493 feel 


solution- 11-22 

An sj A 


In triangEe ABC 
50 62.3 


sinp sin 4F.4' 1 
p - 36.38" 


C =* 90 - -U.G 11 

C = 'lB.a b , 




Solve lor ED in triangle A BD by sine- law: 
BD = 50 ' 

sin 30° sin 10° 

BD = 143,97 ft 


I'30 n 


In triangle BCD: 

sin 40° - —— 

BO. 

b = 143.97 si n4G fl 
h - 92,54 ft 

Iri triangle H CD: 

BC 120 
s i n 44 15, 5sn74* 

6C = 86.718 m 


In right triangle BA C: 
h = BC sin 5 
h - 86,718 sin 28" 

11 = 40,71 ni 


174° 


lan 45" ~ 

1 _ 7-1 

10 

10 = L- I 

,'=11 m 
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soiunON ii 

\ns! G 


Applying sine law in Iriangle 
ABD: 

AD = ion 

sin 145" slnEP 
A D = 177.72 m 

In right triangle A CD; 

A C = AD cos A 
AC = 277.72 cos 21 11 
AC - 2511.3 in 


SOLI TtO’V U iH 



I n triangle ABD: 

0 =* Ifi0° - 30® r 12tF 
0 = 30 s ' 

Thus, triangle ABD is an 
isosceles triangle with 
BD - AS 3 85 m 

1st right triangle BCD', 
h = BD sin 60* 

It - SB sin oll : ‘ 

Ji - 73.63 m 



In triangle ABC: 

ZA = 90" - 59° 23' 

ZA = 30* 37 r 
. 0^90 + 29*42' 
Z0=ll9 c 42' 

ZC = ISO - 30* 37-119" 47 
ZC = 29° 41' 

AC a 3X2 

sin 119*42' sin29°41' 

AC - 54.727 m 

In i jell 1 triangle A CD 
H = AC sin A 
H = 54.727 sin 59° 23' 

1-1 = 47,1 m 


Engineering Part 2 

Mathematics Vol* 1 PljSftc & Spherical 11 igonomclr. 



f - 30- 4- (40 - ,r)3 

(3i'P = 900 + 1600 ■ Ms + x 2 
9.C - + 30.1. - 2500 - 0 

1C - 20.v - 625 - D 
* = 13.37 m 
v= 3(18 17} =40 II m 

Aruri of road 1/(10) 

A red of rod = 10.11(10) = 4 ill. I in 

Cost of roadway = 40 L1 1 1500) 

Cos i of road way = 0601,630. DO 


SOLUTION 11 - 31 


J Shadow 


Area of' shadow 
Area = G.75Jr 

In triangle ABC; 
1.4 ’ - 1.3' + 
0 = 50.49" 


i‘ = 1.3 si n 0 = 1.3 sin 5949° = 1.12 m 
h 2 = x 2 - (0,9 j* = 0 .1 If - n.8'1 ; ft». 0.667 m 

Area of shadow = 0.75(0.667) - 0,5 m 1 
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SOLI iTlON l! 33 From the figure shown below: 
An* A 0 - 240° - 1 5D* - 2Q D - 70° 


In triangle A0C (’figure above] 

X* = & * 9* - 2 (6) (9) cos 70 s : X - 8.948 inches 

In right triangle ABC: 

AE- = 1- + a 2 - 4 + 3,9JB 2 ; Ah = 9A? inches 


S< >urriON 11 - .Vi If the bearing of AB is 5 40° W, then the bearing of BA is 


SOLUTION 1 ] - rA 
An.s: C 


hi 40" i- 


In triangle GAD: 
OA = 1 / tan 28° 
GA-1,881 

hi triangle OBE; 
OE = I / tan 12" 
OB = 4705 

D£ = 1 / sin 12 D 
OL = 4.81 


SOLI ] \i >N I I n 
A ns. C 


,v = 4 sin 45 ^ " 4 /-y2 
i/ = 12 sin 45° = 12 f^Jl 


Engineering 
Mathematics Vol. 1 


Part X 

Pkmc it Sphcnuil prig a noth Chy 


In triangle OCF: 

OC - 1 / lan 5° = 11.43 
Gf = 1 / sin 5 s = 11.474 


In triangle GAE. 

Ari = v' 4.705- -lMl z =4.313 

in triangle OAC; 

AC - V 11.43- - 1.881 : - 11.27-4 
EF = EC = AC-AB = 6.961 


In triangle QEF: 

(6.961) 2 = (4,81) 1 + {11.474V - 2(4.81)01.474) ros fl 
0 = 15.56* 


SOLUTION EI - 36 

A ns: D Area of spherical triangle, A = ------ 

Radius of sphere, R = 5 m 
Spherical Excess, L - A + B + C-180° 
E = 40° +■ 65" + 110° -130° = 35° 


Area, A 


k (5i-f35") 
180° 



SOLUTION i] ■ i~ 
Ans; C 



Napier's Circle 


- 15,27 sq. m. 

From the Napier's circle, taking 
I as the middle part; 

sin r = ens a * cos b 
cos c = cos 1 1 5C cos (? 
cos 80 a = cos 50° x cna l) 
cos 8 = cus K(P / cos 50 n 
cos 5 = 0.27 
b = 74.33° 


SOLUTION 11-38 The time in the plates located at East longitude es ahead 

6ns; C of GMT. Since the earth revolves 360° in one day (24 

hours), then in one hour, I he earth revolves 360/24 = 15® 
or 1 hour every- I5‘\ 


Therefore, the time in Lhc Philippines is: 

Time = 8 +120/15 

time = 16 (1600 hrs) or 4 p.ttt. 
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Part 2 

I'him at SpliericjiJ Trigotiomci ry 


En gin fitting 
Mathematics Vol. x 



Manitd 


Napier's Cirde 


San. 

Fnandsto 


Mellila 


Prune 

merlrl-nn 


EqLWTpr 


Using cosine law for sides: 

cos s n cos n ca$ b + sin a sin b cos N 
cos s = cos 52 s 12 J cos 75° 24' + sin 52° 72' sin 75° 24 
cos 243*29' 

cos s = -0,1 S69 
5 = 100.77" 


St lU'TIOM 11 - M) 
An*: A 


cos 30° - tan 14 D 36 


,• fn 60 nautical miles 

C” 16.74 ■ -- 1QD4.4 nautical mties 

l a 


distance L HOI .4 


= 2,6 7 hours 


Worn the spherical !riangle shown; 
rr - 90° - 37 a 48’ = 52" 12' 
f3 = 90-14° 36' - 75 Q 24' 1 


Engineering Part Z „ 

Mathematics Vol. X Plane Sl Spherical Trigonometry 


Distance = tOO. 7" x 


60 nautical miles 


Distance = 6046,2 nautical miles 


sournoN i ] - -ii 

An*: D- 



[n triangle BCD 

, , 20 

tan 5- 

x 

In IrUnlge BCE: 
tail {45 ■+ ti) 


hut tan {45° + 5)- ' ' ‘' ' ' - ■ 

l-tan45*tanfi 
A 4 20 = 1 -■■{20/ y) = jit* 20 
X 1 - (20/^) x-20 


h - 20 = 


*{.v - 20) 

TIT 




In triangle ACD: tan a = 


20 

254* 


In triangle ACE: tan {45 + a) 


h + 20 
25 -* i’ 


But tan f'15 0 4 fj} = 


tan 45° 4 t.i n a 
1 - ian45' : tann 


/t4_20 
25 4 .v 

h 4 20 


1-^- 

25 4 \ m 454* 

I 54 x 

25”* 

<23^ a->(T54 a-) 

5-x 


4(2) 


Compare Eq, (1) and Eq. (2j 
x(x +20) _ (25 +'X)(45 4*j 
* - 20 - * 

(* 3 + 20*) (5 4 x) = ( H 25 +■ m 4 *-)(.v - 20} 
,v=s + 25*2 + 100* = H 4 50 x 2 - 275* - 22500 
25,v- - 375* - 22500 = Q 
x 2 - 15* - 900 ■ 0; * = 35.423 


■% 
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SOLL i ION i \ - a 
Ans: A 



Si nee Z DA C ■ A D RC poi n ts ,4, B, C anti D 
lit' on the soino circle (cDncyclic), with center 
of circle at 0 and radius R. t 


25/2 = 12,5 


In triangle CDT: 

QT = 14.14 
sin35 r sin.30' 3 


OT = 16.22' 


tn right triangle OFT: 

rr = OTc os 65° = (16.22) cos 65° = 6.355' 
v - OT sin 155° - (16.22) sin 65° -14.70' 


Engineering Part 2 >2S 

Mathematics VoL 1 Plane & Spheric I Trigonometry 



En right triangle EOT: 

6 = 14.14 -a = 7.285' 
c « v - 3,28 ■= 11:42' 

h - \h~ ■- l ; = 13.55 


In triangle 0 /iiT 

cos 35* 58' - -4t 
OB 

.t- 13.2156 cos 35° 58' 

x - 10.7 m 



















SOLUTION 11 .-II 

Ail'll A 


Solving for 0 in triangle ABC\ 

IS 1 - 34 2 + 24 2 - 2<34>(24) cos 0 
0 = 3037 2 ' 

Solving for m in triangle 40^: 

jrL = 34* - 12- - 2(343(12) cos 30.37* 

m = 24,41 cm 

SOLUTION 11 ‘ 45 Given angle’s of spherical triangle: 

An* A = 116° 49', B * 35* 303 and C * 80° 37 f 

Using cosine law for angles: 

cos A = -cos 13 cos C + sin B sin C cos j 
cos 116 s 19 r = - cos 55* 30' cos SO" 37' 

■+ sin 55*30' sin 80 D 37' cos p 

cos a = -0.431664 
a-115,573° 
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Part 3 

PLANE GEOMETRY 



DEFINITIONS Attitude of n Triangle An a I Li luck' of * triangle is a 

perpendicular from .iny verteic to the side 
opposite, produced if necessary, 

Antfr - A plane angle is the opening Ejetween two 
straight lino drawn from the same point 

Apatljcm ■ The apothem of a polygon is the radius of 
its inscribed circle 

Arert - The area "I n plane figure is tlu- numtxfr which 
expresses the ml in between its surface and the 
surface of the unli square. 

Center of Polygon - The center of a regular polygon 
Is 1 ho common center of its inscribed and 
circumscribed circles. 

Circle - A circle is a dosed plane curve every point of 
which in equally distant from a point In the plane 
of the curve 

Complementary Angles. Two angles arc called 
complementary when then sum is equftl to a right 
angle: md each is called the complement of the 
other. 

CoHctfiTdfril Lilies - Three or more Sines which have 
one point in common are said to be .concurrent 

Definition of it - The number * used in calculations 
on the circle. Is the number obtained by dividing 
the circumference of a circle by its diameter; 1 ha! 
is, a -■ C/I ). I iencF?, C - cD or C = 2-r. re = 3.1416 
[to 4 decimal places). 

Diagonal ■ A diagonal of a polygon is a line joining 
any two nortconseoitlve vertices 

Hypotenuse - f ho hypotenuse of a right triangle is 
ihe side opposite the right angle. 

hasceics Triangle An isosceles triangle Ls a triangle 
which has two equal aides. 

Locus - A locus is a figure containing all (he points, 
and only those points, which fulfill a given 
requirement. 

Prt.ni ltd Lines ■ Parallel lines are lines that lie in the 
same plane and do not meet however far they are 
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Solving for 0 in triangle ^JSC: 

18 3 ■ 34 3 + 24 2 - 2 (34) (24) cos G 

D = 30.37" 


Solving for m in Irtanglc^DfJ: 

w 3 - 34 3 +12 2 - 2(34) (12) dw30,3? t ' 
m - 24,41 cm 


SOU■HON 11 - o 

Ans; 


Given angles of spherical tmingle: 

/l = IIS* 19\ B = 55° 30G and C - 80° 37 J 


Using cosine law for angles: 

cos A = -cos B cos C + sin B sin C cos a 
cos Iff)* 19' = - cos 55° 3tV cos 50° 37 

+ sin 55° 30' sin 80° 37 r cos a 

cos a B -0.431664 
a = 115,573" 


Engineering 
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Part 3 

PLAN E GEOMETRY 

DEFINITIONS Altitun of a Triangle? An altitude I ,i triangle bn 

perpendicular from any- vertex to Ihe side 
opposite,, produced if necessary. 

Angie - A plane angle is [lie opening between two 
.straight lines drown from the same point. 

Ap£)fJ[e??r - The apothem of a polygon is the radius of 
its inscribed circle. 

Area - The area oi a plane figure is the number which 
expresses the ratio between its surface and the 
surface of the unit square. 

Cerittff* of Poli/goti I'he center of a regular polygon 
is I lie common center of ih inscribed " ond 
circumscribed ctr cries. 

Cjrtlc - A circle is a closed plane curve every point of 
which ts equally d 35 tout from a point in "the plane 
of the curve. 

C riffipletntin! art/ A ngtas , Two angles arc cal led 
complementary when 1 heir sum is equal to a right 
angle; and each is called the complement of the 
other. 

Concurrent t.ities - Three nr more lines which have 
one point in common arc said in be concurrent. 

Definition of it - The number - used in calculations 
on the circle, is the mini tier obtained by dividing 
the circumference ol a circle by its diameter; that 
is, it = C/P. Hence, C = nD or C - 2rrr n = 3.1416 
{to 4 deemtaI places). 

Diagonal - A diagonal of a polygon is a line joining 
any twn nonconsecutive vertices. 

HifjwImuse - The hypotenuse of a right triangle ts 
the side opposite the right angle. 

Isosceles Triangle - An isosceles triangle is a triangle 
which has two equal sides. 

Locus ■ A Uvii-- is a figure containing all the points, 
and only those points, which fulfill a given 
requirement. 

Parallel Lines - Fa rail el Sines are tines that lie in the 
same plane and do not meet however far they are 
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produced 

Parallelogram -A parallelogram is a quadrilateral 
whose opf osiit* sides are parallel 

Perpendicular - If one straight line cuts another so as 
to make any two adjacent angles equal, each lino 
it pi rpendlcular to the other. 

Quadrilateral - A quadrilateral is a portion of a 
plane bounded by four straight lines'. 

Rectangle - A rectangle is a parallelogram whose 
Angles .ire right angles. 

Kegutar Polygon - A regular polygon is & polygon all 
of whose angles are equal and all of whose sides 
are equal. 

Similar Polygons - Two polygons are similar if their 
corresponding angles are equal and their 
corresponding sides are proportional. 

Supplementary Angles - One angle is the supplement 
of another if their sum equals two right angles (or 
ISO”), 

Tangent - A tangent to a circle is a straight line 
which, however far it may be produced, has only 
one point in common with thu circle. 

T rnpezoid - A trapezoid is a quadrilateral two and 
only two of whose sides are parallel, 

Triangle - A triangle is a portion of a plane bounded 
by three straight lines. 

VVrfiVd Angles - When two angles have the same 
vertex, and the sides of one are the prolongations 
of the sides of the other, they are called vertical 
angles. 


TRIANGLE 

Theorems and 
Properties of 
Triangles 


1 . Thi sum of tl tc three angles of a triangle is equal lo hey 
ri^Jrf angles er ISO* 

2. The suns of two sides of a triangle is greater than the 
third side, and their difference A less than the third 
side. 

3. If two $tiie$ of a triangle are unequal, the angles' 
opposite are unequal, ana the greater angle is opposite 
the greater side: and conversely. 

-I, If two sides of a triangle are equal (an isosceles 
triangle), the angles opposite these sides an: equal; and 
Conversely, 

5, The perpendicular bisectors of the sides, and the 
bisectors of the angles of a Innngte, meet in paints 
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u?J rich err the centers of the circumscrib'd circle and 
Ihei nsc riba I .Trie ■. spec Hi ■, -hi. 


ft. Tin' altitudes of a triangle meet in .i point (ralltal 
orthaceistcr). 


7 r The medians of a triangh are concurrent at a point 
lohreh r-’ twothirris of the distance from rt*ry tarter lo 
r he midpoint of dec opposite, side. The point of 
concurrency is tie: centroid of the triangle. 

8. Two trdmgirs :2 i c cuHjjrHdtnf if hut? rrri^t'tf fond the 
included side of the one rtn: rifmd. rr^drueh/, to l-wn 
angles and the included side uf the other. 

9. Tien an 1 2 3 * 5 reuyj/’eruf if hi'o sfdes iind dir 

included angle of the one art equal, respo. lively, to hj'p 
sides and life, included angle of the other. 

10. Two triangles qre mrr^n.rejj; if the. three sides uf the 
one rfj'r equal, respectively, to the dvr: sides of the 
other. 


Right Triangles 1, Theorem of Pythagoras, hi any right triangle, the 

Scfjinrr.' of the hyp.demise A equal tu the sue?? of the 
squares of the other two sides. 

2. pya right triangles are equal if a side and the 
hypotenuse of the iwe are equal, respectively hi aside 
rtJr’d the hypotenuse of the other. 

3 . Tiee right triangles are equal if the hypotenuse and an 
adjacent angle of one iut eyrrfd, retpcc lively, to the 
hypotenuse P&d cm ndmccir r angle of the alhet 

q. Jfti perpendicular is drawn from the t t'rte.v of the right 
In the hypotenuse of a riyi'rJ teritnei'r'' (?) the fti'fi 
triangle? formed arc similar n- each other io the 
given tro^pgle; (2) the perpendicular is a rrrciTrB 
praperfifljTfff be tu’ccii the segments of the hypotenuse; 
and (3) the square of either side rtfnoul the right angle 
equals the product of tin- whole hypotenuse and the 
segment adjacent te dial' side 



(1) MAC A13DC and MDC are proportional 

(2) RD : CD = CD : AD or (CPF = (BD}(AD} 
(31 {BCp - (AlDim and lACy - (AB)[AD) 
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The area under ihte condition can also be solved 
by finding one side using sine law and apply the 
formula ("or hvo si rtes a nd ind u d ed angle. 


respectively n !Jin ' to the angles of the other; nr if itvo 
angles of one one respectively equai 'to hvo angles of lm< 
other. 

2. T mo triangles are similar if an ,;?? $1? of one equals an 
angle of (hr other and'the sides indudirsg these a;r%[fcs 
ore proportional 

T Tuv triiingfci are similar it their sides are in the irn-.: 
ratio, 

4. If fiiUJ triangles have their sides: resptxUivlu pamUtE 
ir respectively perpendicular. each to varft, their urc 
similar ; 


Area of A ft C _ (Aff}.(AQ 


Area of Triangle 


Area of A XT (AY) (AX) 


QUADRILATERALS 


Rectangle 


Area — rt b 

Perimeter, P = 2(rr + b] 
Diagonal, d « ^n 2 


Given base b and altitude h 


Given two sides j? and b and included angle £ 
Area = b sin 0 


Square 


Area = a 1 
Perimeter, P = 4fl 

Diagonal, d = nf2 


Given tfiree sides tt, h, and a (Hero's Formula) 


General Quadrilateral Given diagonals tfg and d 2 and included angle 0: 

Area - A-th d? srn 0 


Semi-peri meter, s 


The area under this condition can also be solved 
by finding one angle using cosine law and apply 
the formula for two sides and included angle. 


Given four sides n. 
opposite angles: 


Given three an 


ifni-perimeter, s 


a" sinfisinL 


2 sin A 
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Given font- sides a, fi„ c. d t & two opposite angles 
8 and Di 

Divide the area into two triangles, AA/4C and 
ACAD: 

Area = -l a If sin B + \ c d sin D 
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Parallelogram 




Rhombus 


Trapezoid 


a 



1 77 rr opposite sides of n paraUelognitn are equal, ami 

sn also are Ike opposite angles. 

2. The dingo rials of a pn mlkbgra'm bisect each li {her 

3, If two sidi:-:- nr a yundnlnicrai are equal and pamlid, 
then {he other hoc sides are equal and parallel, and 
the figure is a psralMogtatti. 

Given diagonals d\ and dj and included angle 0: 

Area = | t f T f7 a sm fl 

Given two sides a and band one angle A: 

Area = a b sin A 


A rhombus is a parallelogram with /our equal 
sides. The diagonals of a rhombus bisect each 
other at an angle of 90 g , 

Given diagonals dt and dit 

Area = 4 4l di 

Given side ii nine! one angle A; 

Area - rrstn A 


A trapezoid is a quadrilateral with two and only 
two oF whose sides are parallel. 
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Length nt dividing line parallel to the two 
parallel sides of a trapezoid; 




Cyclic Quadrilateral A cyclic quadrilateral b a quadrilateral whose 

vertices Lie on the circumference of a circle. 



ZA + z'C = JSQ a 
ZB + ZD = 160 D 


Area = 


Semi-perimeter,, s = 


n + h 4rv d 

2 


Ptolemy's Theorem 

'For uni/ cydn- quadrilateral, She product of the 
diagonals equals She yam of the products of the 'opposite 
sides" 


Vi = fA|{n * 


POLYGONS There are two bask types oi polygons, a convex 

and a concave polygon, A convex polygon is one 
in which no side, when extended, will pass inside 
the polygon, otherwise it called concave polygon* 
The fol fowlng iigu re is a enn vc x po I v gem. 
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are classified according to the number of 
sides. The following arc some names of polygons. 


Sun of In tenor 


The sum of interior angl 
sides is; 

Sum, EQ - (rj 


Angies 


Name 


Sum of Exterior 
Angles 


The smn of exterior a: 


Number of 
Diagonals, D 


I he diagonal of a polygon is the line segment 
joining two nan-adjacent sides The number of 
diagonals is given hv: 


nonaflcn fenneaeon 


unducagon fhendecacon 


dodecagon 


tridecafiOK (tri sk aid ocas cm) 
tetradiwigo]i [te tri kn ideeago n 


pentad ecacon 


Regular Polygons 


Polygons whose sides arc equal are called 
equilateral polygons Polygons with equal interior 
angles are called equiangular polygons. Polygons 
that are both equilateral and equiangular are 
called regular polygons. The area oi a regular 
polygon can be found by considering one 
segment, which I’.as the form of an Isosceles 
triangle. 


■niakaidecaeon' 


jiexa decagon 


fhexakaidecaEcm 


enneadeeagnn 
fen ns. k yidecanori 


lcosagon 


iriacontaeon 


dncumscrihi ng 
circle 


telrnenntaeuh 


■ehtacontagon 


hexacontricon 


Inscribed 

circle 


heptacontagon 


□ctaconlacon 


Apnthem 


enneacontaeon 


1DOOO 


Theorems In 
Polygons 


x =ssde 

0 = angle subtended by the side from the center 
R - radius nf circumscribing circle 
j - radius of inscribed circle, alsn called Lin 
apothem 

?1 -number of sides 


1 T7ft' sum of tite tingles of a ctmtfgjt p&lygisn of ”n m 
hides is 2{n -2) right angles, 

2. The exterior angles- of a polygon made in/ 
producing each of ii$ sides ir r" succession, are 
together a pm! to 4 right eagles, or 360*! 

3- Homologous ports of congruent figures are equal. 
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CIRCLE 



Area = - R* sin 0 = — t x r ] 

2 2 
Perimeter, P = (n)(i) 

Interior angle = J1 = -—- ^ ISO 0 
n 


Exterior angle = a = 0 


36ET 

p< 



Theorems on Circles L Through three points rj^i in a straight line one 

circle, and only one, can be-dfkim. 




2. A tangent Id n circle is perpendicular to the radius 
i tl the point :.TIdUgcnqi; and conversely. 



3. The tangents to a circle drawn from an external 
point ure equal and make equal angles with the Urn: 
joining the point to the center, 
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4. An 1 inscribed angle is fpimswvri by one-half the 
intercepted arc, 
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central angle 


Inscribed aJigfe 


intcrcepLed 3JC 



5, Afi angle inscribed in a semicircle is a right angle. 

Thus, if a right triangle is inscribed in a circle, 
its hypotenuse is ihc diameter of the circle, 


6, A jr angle farmed by two chords interceding within 
the circle is measured by hah' the sum vf the 
intercepted ares. 



7. If Siva chords intersect in a circle, the product of the 
segments of one is equal to the product of the 
segments of tin! other. 

' (AE)(BE)^{CE) [GE) 

fl = -tAic AC +- Arcj^i) 

ZADC*ZABC 
ZB AD ■ ZBCD 



tertgenc 


8, An angle included by a tangent and n chord drawn 
from liu: point of contact is measured by naif the 
in t creep tal n?'c. 



9. An angle farmed by two secants, hca tangents, or a 
tangent and a secant, drawn to a circle from an 
external point, is measured by half the difference of 
the intercepted arcs. 
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HMf hum rt point outside a rirde a secant anti it 
tangent arc timeti, the tnngjfait i$ the mean 
proportional behveen the whole 'secant and its 
external segment. 



\n termed 3 ng Secants 


(OA) (OB) = (OQ (OD) 

l 

«■= - Arc B0 ) 

ZA m =* £A DC and ZE CD = ZJ3 A D 


Intersecting Tangent and Secant 


11 .A perpetttiiaitorfrtim a point mi Ihe Circumfereate 
to ij diameter of a circle iis it mean proportional 
be tureen the segment of the diameter. 

ciameier^-. ">v 


1 2. The circumferences of two circle s an in the sums 
ratio its then radii, and the arcs of two circles 
subtended by equal cent ml angle.': are in the Santa 
ratio ns their radii. 
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Area of Circle 


Patt3 130 

Plane CJenmath' J 



Circumference = 2n r = kD 
Area - n r 7 E ~ D 2 


Sector of 3 Circle 


c 



Segment of a Circle 


c 




Area - ■‘TriAh^- 

Area - 4- r- £i r - 4 r* sin 0 
Area = 4- r' (Q r ~ ssn 0) 

Area — A^n-ir +■ A triangle 

• Area = £ r (a, + sin 0) 
where G r and n. are angles in radians 



PARABOLIC 

SEGMENT 
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h Kfl d d«. I 


(AQ(h) 


ihadrd 


Spandrel of a 
Parabolic Segment 


ELLIPSE 


tenter 


Focus 


Perimeter = 2n 


2 t? "■ 

tf - b +.c" 

Edren Jr icily (first eccentricity), c 
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Second eccentricity, c* = 


c 

7 


.-/Jilt 

Angular eccentric ity, <<■ = 

iIT 

Ellipse flatness, / = 1 

17 


Second flatness ,= 


:i - h 
h 


RADIUS OF CIRCLES 

Circle Circumscribed A circle is circumscribed .about a triangle if it 
about a Triangle passes through the vertices of the triangle. 

(Circumcircle) 



Circle Inscribed in a A circle is inscribed in a triangle if it is tahgent to 
Triangle Mncirclo) the three sides of the triangle. 



Circles Escribed A circle is escribed about a triangle if it is tangent 

about a Triangle to one side and to the prolongation of the other 

(Excircles) two sides, A iriangle has three escribed circles. 
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Circle Circumscribed 
about a Quadrilateral 



Circle Inscribed in a 
Quadrilateral 



d 


AREA BY 
APPROXIMATION 



A circle is circumscribed about a quadrilateral jf ft 
passes through the vertices of the quadrilateral 


Semi-pert meter, s 


A circle is inscribed in a quadrilateral if it is 
tangent to Ihe three sides of ihe quadrilateral. 


Hie area of any irregular plane figure (such as (he 
one shown) can be found approximately by 
dividing it into a number of strips or panels by a 
series of equidistant parallel chords (offsets) )u, h* 
■ ‘■t the common distance between the chords 
being d< 
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Rule 
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Assuming each strip as a trapezoid, then the area 
is:. 

Area - — [/f] +2(/fi -Mil + i + h,, | 


Area by Simpson's 
One-Third Rule 


This method is more accurate than the previous 
been use ii considers the curved side. L’sing thin 
rule, there mu I bo ,in tidd number' of offsets thus 
U must be odd. 

Area - ^ [ft, + 2 + 4 l/r lT| .., +J 1 !,,) 


AREA BY 
COORDINATES 


Ihe area of a planar (convex or concave) with 
vertices 

fo, i/i), (.T2, iji) r (.v.i, i/;d, .... !>, , t/n) is: 



f*n-li Vn l 1 


t l - v i - x ; v j x j a 'm A 'i 

Area — — + 4 ,,, ■+ 

Mi/i m )h yj y« Vi 


A TW='- *' 

2 .Vi ■<{, Vi 

+ + 4 + 

Area - - | x E i u - xi y, - x ; ;.o - xi )fi +■ . „ 
+X, Vi -*i }/, } 


The area of a polygon is defined to be positive if 
the points are arranged in n counterclockwise 
order, and negative if (hey are in clockwise order. 
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Problems-Set 12 
Triangles, Quadrilaterals, 
Polygons 


PROBLEM 12-1 


PROBLEM 12-2 


PROBLEM 12-3 


PROBLEM 12-4 
GEM} 1998 


PROBLEM 12 - 5 
CF Nov, 1996, 
Nov 1999 


E’KODLEM U-fc 
CE May 199!) 


PROBLEM 12-7 


PROBLEM 12-8 
CE Nov 1997 


PROBLEM 12.-9 
ECE April 1998 


The si dcs o£a ri ghl t ri a nglc ha vc J cn g ths (a - 6), a. a nd (ij 
+ b), What is the ratio of a to b if a is greater than b am l h 
could not he equal to zero? 

A. 1:4 C. ti 4 

B. 3:4 P. 4:1 

T wo sides of a triangle measure 8 cm and 12 cm. Find irs 
area iF its pen meter is 26 cm. 

A. 21.33 sq »i. C 3,306 sq. in. 

B. 32.56 sq. cm, D. 32.56 sq. in. 

If three sides, of an acuLe triangle 15 3 dn r 4 cm. and ".v" 
cm, what are the possible values of.*? 

A. 1 < ,* < n C 0< x <7 

B. 0 < : x >5 D, t<x>7 

In triangle ABC, AB = 8m and BC = 20m. One possible 
dimension of CA is: 

A, 13 C. 9 

B. 7 D 11 

In a Uinngle BCD, BC = 25 m. and CD = 10 m. The 
perimeter of the triangle may he. 

A. 72 m. ' C mt!\. 

B. 70 m. D. 71 m. 

The aides of a triangle ABC are AB = 25 cm, BC - 3? cm. 
and AC -40 cm. Find iLs area, 

A, 436 sq. cm. C. 648 $q. cm, 

B 846 sq. cm. P. 46S sq, cm. 

The corresponding sides of two similar triangles are in 
the ratio 3:5. What is the ratio of their areas? 

A. 3 C, 9/4 

B. 2 D. 3/2 

Find the area of the triangle whose sides are 12, 16, and 
21 units. 

A 95.45 sq. uni Is C 37,45 sq. units 

B. 102.36 sq. units D, 82.78 sq, units 

The sides of a right triangle are 15 and 17 units. If eacii 
side is doubled, how many square units will be the area 
of the new triangle? 
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PROBLEM 12-10 
ECE Nov 1997 


PROBLEM 14 - l I 


HiOHtEM 12-14 


PROBLEM 12- L3 

ECE Nov 1997 


PROBLEM 12 . .14 


PROBLEM 12 - 15 


PROBLEM I 2 - tfi 


A. 24 U 
B 300 


320 
D. 420 



Two triangles have equal bases The altitude nf one 
triangle is 3 units more than its base and the altitude of 
tlie other is 3 units less than its base. Find lh< altitudes, 
if the areas of the triangle differ bv 21 square units 

A, 5 fir 11 C. 6fcT2 

B, 4 &T 0 D, 3 & 9 

A triangular piece of wood having a dimension 130 cm, 
18Q cm, and 390 cm is to he divided by a line bisecting 
the longest side drawn from its opposite vertex The 
area o1 the part adjacent to the ISp-cm side is: 

A. 5126 sq, cm C 5612 sq. cm 

B. 5162sq.cm D,5216sq.cm 


Find BB i: the area of tin 
inner triangle is 1/4 of 
line outer triangle as 
shown. 

A. 32.5 

IT 55,7 

C. 56.2 

D. 37.5 


A piece of wire is shaped 6 enclose a square v. hose area 
Is 1.69 cm 2 , Jl is then reshaped to enclose a rectangle 
whose length is 15 cm The area of the rectangle is: 

A, 165 .cm* C. 176 cm- 

B, 175 cm 2 P. 156 cm* 

Tire diagonal of the floor of a rectangular room ls 7 50 m 
The shorter side of the room Is 4.5 m. What is the area of 
the room? 

A. 36 sq, m, C, 58 sq, in. 

B. 27 sq. m. D 24 sq m 

A man measuring a rectangle 'V meters by m 'if" meters, 
makes each side 15% too small By how many percent 
will his estimate tor the area be too small 

A. 23.55% C. 27,75% 

B, 25,67 % 0. 72.25% 

Tile length ui the side of a square is increased by 100% 
Its perimeter is increased Ivy: 

A. 25% ' C 200% 

B, 100% D 300% 
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11 L .EM I A piece of wire of length 52 cm is cut mto two pails. 

Each part is then bent U-. form a square ll is found I hat 
(oliI men of tin- two squares 97 aq, cm. The dimension 
of Hie bigger square is: 

A, 4 t. 3 

a 9 D. ft 


PR. mu M 12 - I:- 


I'ROBt.TM U - ty 


PROBLEM 12 - 20 
EG- -Vprll WW 


In the figure shown, A BCD is 
j square and PDC is an 
equilateral triangle. Find l) 

a: 5° 

R. 15 a 

C. 20" 

D. 25 p 



One side Cif a parallelogram is 10 m and Jte diagonals are 
]ij rri and 24 m, respectively, Its ares h: 

A. 156,5-sq, m, ' C 1587 sq.m. 

B. IS5.i) sq. m. D 142,5 sq.m. 


If the sides of the parallelogram and an included angle 
urc ft, 10 and 100 degrees respectively, find the length of 
tlie shorter diagonal 
A. 10.63 C. 10.73 

0 10.37 D. 10,23 


PFftiHU.M (2-21 Tin? area of a rhombus, is 132 square cm. If its shorter 
diagonal is 12 cm. the length of the longer diagonal is: 

A. 20 centimeter C. 22 centimeter 

B 21 centimeter D. 23 cen tune ter 


PROBLEM 12 - 22 


PROBLEM |2 - ajjj 


PROBLEM 12-24 
ECK Nov. lU'M 


The diagonals of a rhombus are 1(1 cm. and ft ,-m . 
respectively I Is area is: 

A- 10 sq. cm. C. 60 sq.cm. 

0. 50 sq. cm. D. 40 sq. cm. 

GiVart a cyclic quadrilateral whose sides are 4 cm, 5 cm, 0 
cm, and T1 cm. Its area as: 

A. 40.2s sq. cm, C 50.25 sq. cm, 

R, 48.05 sq. cm. D. 60.25, sq. cm. 


A rectangle ABCO which meairui'es IS by 24 units is folded 
once, perpendicular to diagonal AC, so that the opposite 
vertices A and C com fide, Find I he length of the fold 
A. 2 C 54/2 
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PROBLEMS 12 - 2ft 
CE Not 199ft, 

CE Miiv LAG 


PROBLEM 12 - 2ft 
ECK Nov 1996 


PROBLEM id ■ r 
ECJ: April 19'JR 


1 ho sides of a qu add Lateral vm 10m, 8m. 16m and 20 m, 
respectively Two opposite tuteriu-r tingles havt a sum 
of 225" Lind the area ot I hi. quadrilateral in sq. in. 

A, 140.33 sq. cm C. 150.33 sq. cm. 

B. 145.33sq.cm. D. 155.33 sq cm. 

A nun-square rectangle is inscribed in a square so that 
each vortr* of the rectangle is at I ho trisect! on point ni 
the different -ides of the squaw? Find the ratio of :he 
area of the rectangle to j he area of 1 he square 

A. 5:9 C. 7:72 

B. 2:7 n, 4:9 

A trapezoid has an area oi 3ft nT and altitude of 2 tn. Its 
tivn bases in meters have ratio of 4:5, the bases are 
A..12.15 C, I ft, 20 

13. 7,11 D. a 10 


j'ROhl.lAt lit - 2X Beteitnihe the area of the quadrilateral A BCD shown if 
OB = 80 cm, OA = 120 
cm, OP - 150 cm and 
0 = 25 a 

A. 2272 sq cm 
IT 7222 sq. cm 
C- 2572sq. cm 
□. 2722 sq. cm 

PROBLEM 12 - 29 A corner lot of land is 3^ m on one slice? and I 11 m on 
tin' other struct The angle between the two lines of the 
street being 82°. The other to two lines of the lot are 
respectively perpendicular to (he lines of the streets. 
What is the worth of the lot if its unit price is P250U per 
square meter? 

A. F%978>456 C. F2734023 

13. PI,588,045 D, P1.884..05D 



PROBLEM 12-30 Determine the area nf the quadrilateral hav iug (S, -2), 
(5, ft) (4, l), and {•?, 4) as consecutive vertices. 

A. 22 sq. tip C 32 sq. units 

13. 44 sq, units P 48sq units 
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PROBLEM 12 J ,J 


Find the area. of the 
shaded portion shown 
if Aft is parallel tn CD. 

A. 16sq m. 

B. IS sq. rri. 

C. 20 sq. m. 

D. 22 sq. m 



PROBLEM 12 - 32 


PROBLEM 12-33 


PHI >til j 'M 12 - 


PROB1 rM n - 35 
ECE March 1996 


ER0JE3L I M ! j - -; ■. 
CE May t£97 


PROBLEM 12 37 


PROBLEM 12-39 


PROBLEM 12-39 
CE Knv 1999 


J lie d(j. lection angles of any polygon has a sum of 
A m * C. TaO°(rj -2) 

0. 720* D. 1SQ“« 

The sum of the interior angles of a dodecagon is 1 

A. 2m= ■ Cj |9 DO n 

B. 1980° Q, 2520 e 

r^ch interior angle of a regular polygon is 165". How 
many sides? 

A-23 C . 25 

B. 24 D, .26 

I he sum of the interior angles of a polygon is 340 n . kind 
the number of sides. 

A 4 C. 7 

B. 6 D. 5 

i.'cri ' L "r' ‘I ■■'fcj-io' aisles of a polygon of n sules is 
JUhU g Find the value of jj, 

A. 5 c 7 

B> 6 D. 5 

How many diagonals docs a pcntedecagon have 
A 6n C. SO 

B. 70 O. 90 

A polygon has I/O diagonals. How tnanv sides docs it 
have? 

A W C. 25 

B - IS D. 26 

A regular hexagon with an area of 93.53 square 
cen.tjmeters is inscribed in a circle The area In the circle 
not covered by the hexagon is; 

A. lM.8 cm 1 ' C, 19.57 cm* 

B. 16.72 cm- D. 15.63 cm 1 


Engineering Part 3 

Mathematics Vol. 1 plane Geometry 

PgOOlJTl 12 - 40 The area of a regular decagon inscribed in a circle of In 
cm diameter is; 

A. 156 sq. cm. G f63 sq.cm 

B- 158 sq. cm. D. 177 sq. ern 

PROBLEM 12-4 J Tim jujm of die inkuinr angle nf n polygon is 2.520° 
How many are the sides? 

A. 14 ' C 16 

B. 15 D. 17 

J'KOUL.E-.M .2-1-- The ,irra of ,i regular hexagon inscribed in. .i circle of 

ME April 199/ radius l & 

A. 2.6% sq. units C.T69Hsq units 

B. 2.598 sq, units P. 5.598 sq units 

PROBLEM 12 1 3 Tlu- corners nl a 2-meter square are cut off tn form a 

regular octagon What is the length of the sides of the 
resulting octagon? 

A. 0.525 C. 0,727 

0. 0.626 D. 0.925 


PROBLEM 12-44 
ECE Nov 1997 


PROBLEM 12 - 45 
ECENov mi 


PROBLEM 12 - 46 
BCE Nov t997 


PROBLEM 3 2 r 
CE May 2093 


li a regular polygon hns 2" diagonals, then tt is a: 

A, hexagon C pentagon 

B. nemagon D, heptagon 

Une side nf a regular octagon is 2 Find the area of the 
region inside the octagon. 

A. 19.3 sq. units ' C. 21.4sq. units 

B. 13.9 sq. units D 31 sq. units 

A regular octagon is inscribed in a circle of radius 10. 
Find the area of the octagon. 

A. 228.2 sa. units C. 282.8 sq, units 

B 28S.2 sq. unit* D, 238.2 sq, units 

Lot ASCOT !-'A is a dosed traverse- in Hie farm ot a 
regular hexagon with each side equal la 10U m The 
bearing of Atfts N 25 r EC VVhfil is the hearing of CD? 

A. S 35° E C, S 30° E 

E. S 45 c E D. S40°H 


PROBLEM 12 - 48 Two sides of a parallelogram measure 6S cm and 83 cm 

CE May 2001 and the shorter diagonal is 42 cm. Determine ;In 

smallest interior angle of the parallelogram. 

A. 23.87° C 49 45" 

IT 30.27* D, 12,63" 
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f'ROBf-EM 12- v.' The parallel nf a trapezoidal lot measure 160 m 
mid 740 in and arc- 40 m apart. Find the length of the 
dividing line parallel to the two shies that will divide 
the lot into two equal areas. 

A, 203.96 t 200 

0. 214.25 D, 1 SbM 

MKOIM.I-.M T2 - VVhat.do you call a polygon, with 35 diagonals? 

A. decagon C. dodecagon 

B. non agon D. unckreagon 


ANSWER SHEET 



ii 81g g i 

« 1 11 z t 


«• t I g $ I 

;s - 3 3 8 S t 

16- 3 i t 0 I 

" ■% $ (8 1 

3 $ g 0 8 

» S 0 g g 8 

» 0I £ 5 I 


»■$#■*$! 

3? 3 8 $ § I 

®- 3 0 0 8 8 

** 3 8 8 0 8 

35 $ 3 t 8 I 

36. 3 8 8 8 1 

33. 8 8 8 8 8 

3S - 3 3 8 8 8 

JB 3 8 8 8 8 

«■ 3 3 g 8 S 


si 3 8 8 8 8 

a 3 3 8 3 8 

53. 3 3 3 8 8 

s- 1 3 8 8 0 8 

55. 8 3 3 8 8 

56 - 8 8 8 0 8 

5' 3 8 8 0 8 

«■ 3 8 8 8 8 

56 - 3 3 8 0 8 

M. 3 3 8 § 8 
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Solutions to Set 12 
Triangles, Quadrilaterals, 
Polygons 


SCHtTKA 12- | 
Ahi: 3? 


pQLUTION \2 * 2 
An. 1 -; C 


Bv Pythagorean theorem 
[a + frj* = [rt - h)- + id 

£T 2 + 2i?l' +■ {y = fjl ^ 2(!b + fi- + fl 2 

4flfr = IT 2 3 4b^ 

fC _ ff 

dh ft 
Thus, u ft = 4:1 

Given sides i = Sand b - [2: Pori mo ter - 2t> 
Perimeter = j + b - c = 2ft 
B+12 + r - 26 ; l" = 6 

Area nf triangle = v hi.- - ,-r)(s - ■ ■,, z... , 

„ _ ±h * c _ S + f2 -*- 6 ,. 

—r~ M3 


Area of triangle = v T3(13pfi}{l3 - I])(i3 - iq 
Area of triangle = 21,33 .sq cm 
Area or triangle - 21.33 cm 1 - (1 in / 2.54 dn) J 
Area of triangle - 3.306 sq. in, 

SOLI mON E 2 - 3 For a 3-l-v trltmgjje, when _v becomes 3, the triangle 

• ns =- A becomes a right triangle, and r should be more than T lo 

form a triangle. 

Thus x should be less than 5 of1 < i c5 


v" l( :N J “ " 1 Thc possible shapes of the I dangle is as shown 



Obviously, L.i must be greater than 12 and Jess than 2b. 
Among the choices, the possible dimension is 13. 
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S' 'LL HON 12 ■ 5 
An.* C 


SOLUTION E 2 ■■ 
An* D 


solution la -' 

Ml* C. 


SGLimoN 3 2 ■ g 
An* a 


MOL I TION ].. 9 

An* A 


SO lA TIOM 12- m 
An* 13 


From the triangle shown; the 
length df .v H ahauld bo less 
than 35 and should he mntr 
than 15. 

Therein re; the perimeter 
should he less than 70 and 



should he more Ilian 30 or: 

50 < Perimeter < 70 

In the chorees given* the possible perimeter is 69 


Area - fife - c) 

- = 1 z(r? + b + = 1 i(26 4 39 + 40) - 52 

Area = ^32{52 25)152-39)(52-.10) - 468sq. cm. 


If two tr[angles are Similar', the ratio of their area is equal 
to the square of die ratio.of their corresponding sidles. 



By Hero's formula: 

A = >:> - Al(> - !>)(?“ c) 

s = ' r 1/1 ' ■' = 12 1 v ' 1 - _ :4 5 
‘ 2 2 

A = ^24.5f24.5 -12)(24-5 -16K24.5 - 21) = 95.45 sq. units 


A triangle with sides' 8 , 15, and 17 is a right triangle. 

(17^ = 8 " 4 i 5 -i) 

If each side is doubled, it remains a light triangle with 
sides 16, 3(!‘, and 14. 

Tiie area is. A = :/ z {3P)( 16] - 240 square units 

Let 6 he die base of Ihc triangles. 
h\ = height of triangle 1 - !■■ + 3 
hi = height of triangle 2- b-3 
A,-Ai = 2l 
Vi bin- Vi b hi = 21 
Vjft (6 + 3)-Vift^-3)=2l 
h= 4 3 ft. f,i - 3 ft = 21 (2) - 42; b = 7 
Thus; 

fti = 74 3 E 10 units 
hi = 7-3 = 4 units 
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SOLUTION 3 4 31 


Area - Vi ( Uj$}(95) sin, I) ^ tb5Q sin ft 
In triangle ABC: 

131: = 190=4 jgO 1 - 2(19())(180) cos 0 
0 - 41 .03 e 

Area ~ 8550 sin -I I .LG ' 

Area = 56.32 cm- 


SOLI f ION 12-1 
An* Li * 


A aw - 1 ' A.\Ht 

(45) (.vt sin LI = l ■ I 1 :: (65)(9(1) sin 01 
.v » 32.5 


SOLUTION 12 - 13 
A ns: A 



Penm£ttr =■ 4s Perimeter - jq +■ 2v 


Fnr lho square: 

A = r= = 169, .v = 13 cm 
Perimeter = 4.r = 4(13) “52 cm 

Fur the rectangle: 

Perimeter = 30 + 2i/ - 52 
y = 11 

Area = j 5y = 15i l J) = 165 sq, cm. 


SOLUTION 3 2 M 
An* II 


From the figure shown: 
* - J(7.5?-fl.5) 2 “6 

Area = 4.5 -: x = 4.5(d) 
Area = 27 m : 



^OL' TtON 12 H Let x and if be the correct measure of the aides of the 
C rectangle, 
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The correct area Is then ,viy. The measured sides arc 
c - 0.15x = D<B5x and y - 0.155/ = G35y, and lhe measured 
area is then (0,85a) (0.&5i/) ~ 0.7225*1/ 

The measured area is too small by x\t - 0.7225*1/ = 

0.2775Jii or 27.75% oi the correct area. 


SGLtijlQN 12 - t6 Let V be the original side bf the square, 

Aw= u Original perimeter = 4rr 

Neve side = a ■+ TOOa = lit 
New perimeter = 4(2c) = % 

Therefore; ihe perimeter is increased by 100% 

snf! ! K :■% 12 - I Let a and V be the side? of the Square. 

Ait- 11 - ^ 

Then; 

4.v * Ay - 52 or y ° 13 - x (1) 

x 2 + y 2 -97 ^>{2) 

Substitute v in L!q. (!) to S£q„ [2): 
x*+[l$-xF = 97 
x t 4 169 - 26\ + *- =97 
2i 2 - 26* + 72 = 0 
At? - 13a: + 36 = 0 
a = 4 and it = 9 


S.OL; TION 12- IH In isosceles triangle PDC : 
Ans: B 20 + 30° = 180° 

p = 75* 

e = 90° - 0 = 90 D * 75* 

O =15° 



SOLUTION 12 - N 



Area = Vi rfi x di sin G 

Solving tor G in triangle BED 
10 2 = B 2 + 12* - 2{ti)ft2) cos 0 
9 = 55.77° 

Area = >d (24) (16) sin 55.77= 

Area = 15374 m- 
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SOLUTION 12 - 20 


The sum of the interior angles ur □ parallelogram 
(quadrilateral) is 3fi0 D . y - - - —- ? 


ensme law; 

= 6 4 j [i=. 2, 

10.73 units 


SOUTriOM 12-21 
A n s- C 


The area ol a rhombus is, A = 
me the diagonals, 

A = W (12) rib - 132; di*22tm 


SOLIrnON 12 - 2.] A 
A ns: D A 


SOLUTION 12-23 
An?; A 


SOLUTION i: - 2-5 
AW: D j 


diagonal, d = 30 


mwffi 


~ 2>I " 24 1 
x = 15/2 units 


S' 311.JTION 12 - 25 Area o t q u ad r i la tera I 
jftns El 


0 - rt)(s - Jr)(= - c)[= - d : abed cot i 1 
= 10;fi=5;c= I6;d = 2fl 
= 22572 

- I 2.5° 1 oar - ha 11 : he si 1 m of ji ny t w r 1 oppas i to j ngI fs | 
a.+ f» + r + rf IU + B + 1G + 20 


A = )j{27- 11!j(27-R)(27-16){27-2GH ()(&)(]61 (20)cos 2 11 25* 
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SOLUTION 1 2 M, 
\frn-, D 


Area of square =- x 2 
Area of rectangle ~ 

Area of rectangle = 


Xi/2 2xjz 

- y _— 

3 3 

4 , 

—x 
9 


4 2 

Ratio = = 21. 

^ priir ,r/f X- 

Therefore, the ratio is 4 l 1 ) 


4 

9 



12 -r rt/lf = 4/5; n * Q.8f? 

Area = J A[fl + Jj) Ji 
36 = V; (tieb + fc) 2 
f? = 2h m 

;! = HS(20} » 16 m 



St JLUTJOK 12 - 2a 



Fh' principle: 

ob :■- oa - nr >:■ od 
aafi20) = qc(1 50) 

CX “64 cm 
Area = l.j, , - Anoc 

Area - Vi(OA)(OD) iin 0 
■ 'A(Oi3)(DQ sin 0 

Area = E />(12Q}(150) sin 25* 
- K(80)ifi4J sin 25° 

Aren ~ 2722 cm 2 


.SOLUTION Y2 29 

\nx- P 



A rJ i = Auoje + Aadi: 

BE - 3n sfrii 82* = 34,66 jn 
EA = 35 cos S2* = 4,87 m 
DE = 15 - x - 26.13 m = CF 
BF = 20.13 un 8° = 2.83 m 
CD = 34,66-2.03 = 31,03 m 


A M - £2±^E. (DE) + l-jfEA)(tfE) 

, 31XU 34,66 
Ai,, = ——-(20.13) 

+ » (4.87) (3-1.66) 

Aim “ 753.62 aq. m. 


Cost» 753.62(2500) « P1,G04,O30 
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,4 zr 3,, 2... _!. = i . _ J. _ __ 

% V: $\ ’ I - 2 6 i 4 - 2 ! 

A = ' - [8(6) i- 5(1) + 4 4)4{-7)(.2)| 

- [i-3)5 + 6(4) + 1(-7) + 4(8)]f 
A = 'A 1 [48 t 5 4-16 + 14) - (-10 4 24 - 7 * 32) j 
A - 22 square units 



SOLUTION 12-31 
AnS: 13 


Jn Uk 1 figure shown; 
AABE is smiiL-r to ACED 


A,„ t - _ B£* 

A, w CEr 


<?> 


Aj.ff,, _ AE*BExsin(J 
A., 4 A Ex Cfx sin (ISO-0) 

8 HFsmii 

12 ” Ct'ain{180-t>) 


BE 

CE 


Dul sin U = sin (180 - U), 


8^ 

12 


->( 2 ) 


Substitute SE/CE of Eq. p) Eq. (1) 

Ax,, = m 1 . _8_ 

A crn vl2 } A^jt, 

A fir = 18 sq. ni. 


SOLirrtON VI 52 
Ansi A 


The sum of tile exterior (deflection) angles of any 
polygon is 360* 


SOLUTION 12 - 33 The sum of the interior angles of a polygon is {n - 2)180 s . 
* na: A dodecagon has 12 sides, then 

Sum of interior angles = (12 - 2)(18G a ) 

Sum of interior angles = 1800" 

SOU . I ION 3 2 3-i The sum of all interior angles al a polygon (cj - 2)18IP, 
Ans: u Since fill interior angles of a regular polygon are equal, 

111 nu the value of each angle is. 

Interior angle = 

165- M52! 

I65?i = 18 Dm - 36Q 
n = 24 
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An^ 1 |-[ ,0N U ' 35 famuli™ intt>rinr an & le * nF 4' is given by the 

sum = 180(37 - 2) 

54U" = ISCPfir - 2) 

>i = 5 

s ' ( ^■ l | ' 11 ' N J Sum of interior angles = 18U(/i -2) 

''' nK ' Sum of interior angles = ISOfu - 2) = 1Q£0° 

fi = 8 


sou J11 < j\ n . y 
Ansr A 


Thu number ai diagonals of a polygon of fj sides is. 

, ■] £ 

Poru pentadeeagon, fj = 15, then D = (15- 3) =60 


50 LU I tOM 12 - 3H 
Ans A 


Number of .diagonal s, D- [7Q^ -(n 3) 

340-«^J u 

fj 2 - 3fi - 340 ^ 0; IF = 20 



Ahuwjjo^ = !4A sin fiO D x 6 = 93.53 
r “ 6 cm 

ArthdK “ ft i* ~ ji (6) ? = 113,097 

Arpqulttd — A L ltjJi.' ” ^Afics^iijiii 

A^-nrud-113,097 .-93453 

A r . |Mi; .■ = 19.567 sq. cm. 


SOLUTION 12- -rO 



A decagon lias If] sides (n « JO) 
0 = 360710 = 36° 

Aj ■= Vt;(725){7,5j‘s[n 36° 

Ai = 16.53 cm^ 

A i, :i i =nAi = 10(16.53) 

A .. - 105A sq, cm. 


SOLUTION 12 hI 
An.v C 


Sum of interior angles of a polygon =* (n - 2il60 Q , where 
Ji is the number of sides. 


Sum nf interior angles - {a - 2) 160° » 2520' 
tt c 16 
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SOLUTION l: 


® The aiea of a regular polygpri inscribed In a circle of 
radius r is; 

rj ^ . 3GH , , , . 

A = — y- sin-, where fj = 6 for hexagon, and r = I . 


598 sq. units 


Solution- 12 

An,H; D 


v 4 Prom (he figure shown 
XX 


SOU 1 ION 12 -44 

A ns: B 


A polygon is classified according In I he number of its 
sides r;. 

FJ. 

Solving for n from '.he relationship, D - — (n ■ 3i, vvhere 
D Is the number of diagonals = 27. 

27 = — (n - 3); 54 = tA- 3?i 
□ = n z - 3jr - 54 = (j, - 9)(n + 6) 

Thus, rj = 9 (a non agon} 

□eta gem = 8 sides 
(-1 = W/lS = 45° 

b = z From the figure shown: 

□1 Mi j fj = 1 cot 22,5 s 

\ ; j fi = 2.4142 units 

Zl.BllIS h Acrianj^ “ Vi Wl 

VT A fruir , ;: . - Vi (2} (2.4142) = 2.4142 

\y Anc.tnprn — 8 "• A fnarvfjiV 

A =8 * 2.4 M2 = 19-314 sq. units 


SOLUTION ii;--0 
Ans: A 


SOLUTION 12 - 46 
Ans: t. 


From die figure shown 
0 = 360 / 8 = 45° 

A, = Vi (10)(10) sin 45 a 
At = 35.355 sq, units 
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SOLUTION U - r 


Bearing nMB - N 25' E 
Azimuth of AB = 205° 
tt = 36076 = 6Cr 

Asrihfuth of CD: 

= 203 - + 2 <i 


Problems - Set 13 
Circles, Parabola, Ellipse, & 
Miscellaneous Figures 

PROBLEM 13-1 In the figure shown OA 
and OB are tangent to tile 
circle. If kAOB is 50 s , * 

find the MPb f\Q 

A. 43° \ 

B. 50* \ \ 

C, 60° \ N 

D, 65° X 

PROBLEM 13-2 In the figure shown, arc BC is 
half the length of arc CD, Solve 


SOUTH ON 12 - 4*j 
Am: fl 


Prom the figure ihe smaller 
C interior angle is 0, 

By cosine law: 

42 2 = 6S : +■ $¥ - 2(fifi)£&3) cos 
cos 0 = 0,86366 
0 = 30.27° 


SOLUTION 12 ■ B 
,\n.s: A 


Area-of lot = ( . J0) 

bd Area of lot - 8,000 hi 1 

—' A i = Ai - 4,0011 m 2 

\ u x - Hl -'J n _ 

_XT--| y 40 - 

A; = 2400/) - V-Tvjiyi ■ 4fOOO 

__^ 24! I fi.l.5.r) - 0,5{.v) [0. 3,v) - 4,000 

4a I20r-0.Z3x 2 = 4000 

v 2 - 4SLlv + 16,000 = 0; * = 36.039 n’t 

Length of dividing tine, r = 240 v - 203.% m 
Using the formula: 


PROBLEM n - 3 


in the figure shown. MAN is n 
tangent to the circle of < enter O Ji 
ZBAN^7QT find D. 

A. 220" 

B. 210° 

C 140° 

D, 2?fl D 


PROBLEM 13- I 


In the figure shown, AS 
is the diameter of the 
circle. Find angle 0. 

A. 100° 

B. 105 s 
C 130 s 
D. 210 s 


where 


PROBLEM 13-5 
ME April 1990 


SOLUTION 12-50 
Anri: A 


The area of a circle is S9.42 square inches, 
circumference? 

A. 35.33 inches C. 33.52 inches 

B. 32,25 inches D. 35,55 inches 


Number of diagonals, D 
















Part 3 

Plan*-' Geometry 


Engincetmg 
Mathematics VoL 1 


l J ROB I.EM U -6 Find the area of the drd e shewn 


A. 152-33 sq. units 
13. 193,30 sq. units 

C. 31 5,30 sq. units 

D, 226.95 sq. unit 


PROBLEM 13 A circle whose area is 452 cm square l$ cut into two 

CY May 199R segment by a chord whose distance from the center of 

the circle is 6 cm. Find the area of the larger segment in 
cm square. 

A. 372.5 C. 363,4 

B. 363,6 D. 377.6 

PROBLEM 15 - 8 A circle is divided into two parts by a chord, 3 cm a way 

CY Nov. 1998 from the center. Find the area of the smaller part, in cm 

square. If the circle has an area of 201 cm square. 

A. 51.4 C. 55.2 

B. 57.8 D. 53.7 

PROBLEM 13-9 A quadrilateral A&C.D 3s inscribed in a semi-circle With 
side AD coinciding with the diameter of the circle. If 
sides AB t BC r and CD are 6em> 10cm.. and 12cm long, 
respectively, find the area of the circle. 

* A. 317 sq. cm, C. 456 sq. cm, 

B. 356sq.cm. D. 486sq.cm, 

J'ltC ibLLM 1 :: - IQ A semi-circle of radius 15 cm is formed from a piece of 
wire, If it is bent ink a rectangle whose length i <: km 
more than ils width, find the area of Ihe re cl angle, 

A. 256,25 sq. cm. C, 386,54 sq, cm. 

B. 323.57 sq. cm. D. 452.24 sq, cm, 

PROBLEM 13- 11 



Find Ihe area of ihe shaded circle shown 


PROBLEM 13 - 12 The angle of a sector is 30 degrees and the radius is o 
10 -F April 1998 cm. What is the area of the sector? 

A, 89.5 cm 2 C. 59.8 cm 3 

12 58,9 cm 2 D. 85.9 cm 3 


PROBLEM 13- H 


A Sector has a radius of 12 cm. If ihe length of its arc Is 
12 cm, its area is: 
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PROBLEM 13 ■ Mi 


PROBLEM 13- 15 


PROBLEM 13 - 16 


PROBLEM 13 - 17 


Plt< JBl.i M 15 - 18 


A. 66 sq. cm. 

B. 82 sq. cm. 


0. 144 sq, cm. 
D. 72 sq. cm. 



i he pcrimc-ltir of a sector is 9 cm and ils radius is 3 cm 
What is the area of Ihe sector? 

A. 4 cirb C 11/2 cm 3 

E. 9/2cm. 1 D. 27/2 cm 1 


■Find the area of the shaded portion. 

A. 5Bir C 2Djr 

B. 25ft D, 30n 


A swimming pool is to be constructed in the shape of 
partially overlapping identical circles. Each of the circles 
has a radujs of 9 m, and each passes through the center 
of the other. Find the area of the swimming pool. 

A. 302.33 m a C. 398.99 m' 

B. 362.55 m' D, 409.44 m- 

Given ere two concentric circles with the outer circle 
having a rad i us of 10 cm, If the area of the inner circle is 
half of the outer circle, find the hoarder between the two 
circles. 

A. 2,930 cm C, 3,265 cm 

0. 2.856 cm D. 2-444 cm 

A circle of radius 5 cm has a chord which is 6cm long. 
Find the area of the circle concentric to this circle and 
tangent to the given chord. 

A. I4a C. 9ir 

B. 16n D. 4:t 


A reversed curve on A railroad track consist of two 
circular arcs The central angle of one side is 2Q (1 with 
radius 2500 feel, and the central angle of the other is 25° 
with radius 3U0G feet. Find the total lengths of the two 
arcs. 

A. 2S12ft. C/2821 Ft 

fl. 2218 ft. D- 2182 ft. 

PROBLEM 13-20 Given a triangle whose sides arc 2-1 cm, 30 cm, and 36 
cm, Find the radius of a circle which is tangent to the 
shortest and longest side nf the triangle, and whose 
center lies on the third side. 

A. 9, 111 cm 

B, 11.91 cm 


PROBLEM 13 19 
PCE April 1995 


C. 12.31 cm 

D. IS cm 
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] ' ::ni ' !l * ' ■ ! Find the area of the largest circle that can be cut from a 

triangle whose sides are lf> an, IS cm, and 20.cm 
A. tin cm’ C. 14ttcm- 

D. 'ISncTTi" D. ISimn 2 

lw dIEi M - 1.1 The diameter of the circle- circumscribed about a triangle 
ABC with sides a.. b, c is equal to: 

A. rt/sin A C. c/sin C 

E3. li/sin B D, all of the above 

PROBLEM 13 -23 The sides of a triangle are 2 4 cm., 15 cm_„ and E3 cm. 
Find |he area of the circumscribing circle. 

A. 207,4 sq. cm. C, 215,4 sq. cm. 

B. 209,6 sq. cm. D. 220.5 sq. cm, 

IMtoltlTM 13 -2 f What is tine radius of the circle circumscribing an 
isosceles right triangle having an area of 102 sq. cm ? 

A. 1.3,52 C 12,73 

B. 14,18 D, 1564 

l;BOIl|.l M 13 - iP If the radius of the circle is decreased by 20%, by how 
Kb; Nov ly 96 much is its area decreased? 

A. 36% C 46% 

B. 26% D. 56% 


264 


Part 3 

3'lane Geometry 


PEIOBLEM L3 - 46 I he distance between the center of I he three circles 

I t. I- April 1'"-'e which are mutually tangent to each other externally are 

](), 12 and 14 units. The area of tine largest circle is, 

A. 72 u Gj 64 it 

13. 23 a D, 16 rr 


PRQBLI-M 13 - 2.- The sides of a cylic quadrilateral measures & cm, 9 cm, 12 
cm, and 7 cm, respectively. Find the area of I he 
' circumscribing circle, 

A, 8.65 cm 2 ' C, 6.54 cm 1 

B. 186,23 cm^ D. 134.37 cm 


PROBLEM 13 28 
EGENnv 1997 


The wheel of a car revolves n times, while the car travels 
x km. The radius of the wheel in meter is: 


A. 10, not! ,T / {a FJ) C 500,000.? / (it n ) 
8. Sq6.v/ fan) LI 5,000 * / (n r?) 


PROBLEM 13 ■ 29 If the inside wheels of a car running a circular track are 
going half as fast as the outside wheel, determine the 
length of I he Snick, described by the outer wheels, if the 
wheels are 1.5 m apart, 

A. 4k 

B, 5jt 


C. 6a 

D. 8n 
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PROBLEM t- 36 
ME Oct, 1997 


PROBLEM 13 - 31 


A goat is tied to a comer of a 30 ft by 35 ft building. If 
die rope is 40 ft long and the goat van reach 1 fi farther 
than the rope length, what is the maximum area the goat 
can cover? 

A. 5281 §§ C. 3961 ft 3 

B. 4084-fF D 3970 ft 5 

Whs,l is the area of the shaded portion shown? 

A, S -Sk 4 

B, 8 - 2it v ‘ I 

C, B-.% \f , 

L>, 8 -k L A J- 


PROBLEM 1.3 - 32 


PROBLEM 33 ■ 33 


PROBLEM 13-34 


PROBLEM 13-33 
CE May 1996 


PROBLEM 3 '*■ $6 
ME April 1996 


PROBLEM 13-37 
CE May 2003 


PROBLEM 13 - 38 
CF Nov 2002 


The interior angles of .1 triangle measures Iv, \ + 1.5 and 
2.v + 15, What is the - value of a 1 

A. 30 r- C. 42“ 

B, 66° D, 54° 

Tw r o complementary angles sr< In the ratio 2:1. Find the 
larger angle, 

A, 30* C, 75 D 


A, 30° 

B. 61 V 


C, 75 D 

D, is* 


Two transmission towers 411 feet high is 2QD feet apart ll 
the lowest point of the cable is 10 fact above the ground, 
the vertical distance from the roadway to the cable 5Q 
feet from the center is: 

A. 17.25 feet Cl 7.75 feet 

E. 17,5 feet D. 18 feet 

What is die area bounded by the curves u ; = 4,t and _ j l : = 
4 1 1? 

A. 6.0 C 6.666 

B. 7,333 D, 5,333 

What is the area between y = 0, y = 3.v- f 1 = 0, and y - 2 7 

A. 8 C 24 

B. 12 D 6 

A circle having an area of 224 sq. ni is inscribed in an 
octagon. Find the area of the octagon, 

A. 238.6 sq. m. C, 236.3 sq. m. 

R. 245.2sq.m. D. 246.7sq m 

A circle is circumscribed about a hexagon. Determine 
the area of the hexagon if the area unlade the hexagon 
but inside the circle is 15 sq cm. 
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PROBLEM 13 ■ 39 
m M;iy 2(m 

PROBLEM 13 - -tt 

PROBLEM 13 - 41 
CE May 2002 

PHOBLB1 13- t? 
CE Nov, 2D03 

1 ‘ttoBlEM 13 13 

PROBLEM 13 - 44 

PROBLEM 13 -n 


A. 73.3 sq. cm. C. 71.7 sq cm. 

B. 72.4 sq, cm D. 74.S sq. cm. 

A circle of radius 8 cm is inscribed in fl sector haym;. 1 , at 
centra] angle nf 0O a 4 Whal is the nren of (he sector? 

A. 195.63 cm’ C 321.47 cm 2 

B. 291.84 cm 2 D 475.42 cm 2 

A triangular piece of land has one side measuring 2 km, 
The [and is to. be divided into two equal areas "by a 
dividing lire parallel to the given side, What is'(he 
length nl' (he dividing line? 

A. 6 C. 7.623 

B. B.4S5 D. 8 

A piece of wire having a tola I length of 72 cm was cut 
into two unequal segment* and bent to Irani two 
unequal squares. If the total area of the squares is 180 
sq cm. what is the difference in the lengths of the two 
segments? 

A. 24 an C. 32 cm 

B. , 16 cm D, 28 cm 

Determine the area of a regular hexagon Inscribed in a 
c rclc having an area of 17fl square centimeters 

A. 169.8 C. 148.2 

B. 124.1 D. 140.6 


Three circles oi radii 110, 140. and 220 are tangent to one 
another. What is the area of the triangle termed by 
Joining the centers of the circles? 

A . j9,904 D. 32,804 

IT 25,476 C, 47,124 


A circle with area 254.469 sq 3m Is cErcumscribed about 
a trta ngle whose a r ea is 48.23 sqt a re cm I f one side o F 
the triangle measure 18 cm, determine length of the 
shorter leg of the triangle in cm 

A. 3.625 C 8.652 

B. 4.785 D, 3,643 

A road is tangent to a circular lake. Along the road and 
I? miles From (he point Of Inngcncy, another road opens 
towards the lake, From the intersection of the two roads 
to the periphery of the lake, the length of tine new road is 
11 miles. If the new road will be prolonged across the 
lake, find lire length of the bridge tn be constructed 
A, 2.112 mi C, 2,103 mi 

13. 2.091 ml D, 2.512 mi 
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PROBLEM J3 - afi The center of two circles with radii of 3 m and 5 m, 
respectively arc 4 m apart. Find the area of the portion 
nf s m a Her ci rr tc ou tsi d i l he la r eer cite] e 

A. 11.25 m 1 C. 9.75 m* 

B. 12.15 m* D. 16,05 m- 


PROHI h.VI 13 ■ -r Find the area in square cen lime ter of She largest square 
that can be cut from a sector of a circle radius 8 cm and 
central angle 12Q P 

A. 21,9 C. 335 

B. 45.2 D. 54J 


PROBLEM 13 - -iH A circle is Inscribed in a square and circumscribed about 
and titer Determine tin ratio of the area larger square to 
the area o f the sma 11 er square. 

A. m C 1:4 

B 1:2 D. 4:1 


PROBLEM 13 - 49 One side of a rectangle, inscribed in a circle of diameter 
17 cm, is 8 cm. Find the length of the other side. 

A, 16 cm C 14 cm 

B- 15 cm D- 13 cm 


PROBLEM 13 - ^£1 The sum of the sides of two polygons is 12 and the sum 
of their diagonals is 19. The polygons are: 

A. pentagon k heptagon C. quadrilateral & octagon 
G. both hexagon D, triangle k nonagen 
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ANSWER SHEET 

1 . 3 11 8 g t 

2 . 3 1 1 § i \ 
i- ZtttZi 

<■ 118 s m 

s SI g g g 

«. t % t it | 

7. 3 I I I I 
s- Z I Z 1 1 
»■ S 1I11 

ID. S i I I I i 


12 . tnt 
’3. S $ $ I I 
14 - S 1g i t 
is. S I S I I 
i6 S 3 S I Z 

17. 31 

id. S i 111 
id. 3 3 g 11 
so. $ | g 3 | 


21 S S g 0 I 

22 . S 3 g 0 I 

23 . S I £ 3 S 
24 3 I g 0 Z 

25 . 3 3 g 0 I 

26 . s i e i g 

27 S 3 3 i I 

2D 3 | g 0 I 
22- 3 $ g 0 g 
DO Slgll 

3i. $ i fg g 

32 3 3 g I I 

33 3 3 g 11 

d j S 3 g 0 I 

35 3 i g I t 

3D 3 S g 0 t 

37. 3 I g 0 I 

33- Z I g 0 I 

33- 3 0g0g 
23. 3 I g I g 


<1 3 I g 0 I 
«■ 3 S g 0 I 

■13. S 0 g $ I 

44 Si® 0 0 I 
* 3 I g 0 g 

46. 3 0 § g I 

47. S 0 g 0 g 
J S- S I 0 0 0 
4 « 310 0 1 
50. 3S000 


52- 3 0 g 0 g 

53- 3 I g 0 I 

54, S 0 g 0 Z 

55- 3 0 g 0 0 

55- 3l00g 
1 57. 3 0 0 0 1 

58- 3 0 0 0 g 

»■ S I g 0 g 

83 3 0 0 0 0 
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Solutions to Set 13 
Circles, Parabola, Ellipse, & 
Miscellaneous Figures 

SOLUTION 13- I ply principle, 

^ the measure of 

angle 0 is half 
the: arc AB. 

Q - 65* 


SOL: i'i'IOn 13 2 By principle, ZB'+ ZD = ISO* 
Anii: C ' |1 + 75* - ISO" J = f0‘5 # 

If arc SC is vi' of arc CD, then 
a = ^(ef) - 30" 

In triangle AFC, 0 - jfl - a - ]!30 a 
0 + 105° + 3Q D =1 fifth 0 - 45* 




SOLUTION 13 ■ 3 
A ns; A 


In the figure shown r 4 j f 70 - MU rj 


In hi angle BOA, Ji - 2a - lSO b 
fh-2{20?|= 140* 

0=360=-P = 360°-htU a 
0 = 220* 


SOLUTION 13-^ 
A ns. B 


From the figure shown 
a - ISO -35" = 145° 


In In angle ACP 

P= 180*-2fT - 145* = 15* 


Be principle, S = 2J3=2*15° 

' 6= 3ft* 

.|i = ISO + 6- ISO* + 30* = 210' 
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SOLUTION 13 - ^ 
Aw: C 


Circumference, C - 2 it r 
Solve for r. 

Area = jt r*= S9.42; r = 5.335 
C ■= 2 * (^$35) = 33.S2 inches 

From the right triangle shewn 

r ? = r z - 2r + 1+16 

2r - 17; r=*l 7/2 


SOLUTION S3 • 6 
AnS: D 


Area of circle “ Jtr 3 ” n[X7/2) : 
Area of circle = 226*98 sq. units 


-SOLUTION 13 
Alls: 0 


Area of circle - rt O - 452 
r- 12 cm 


SOLUTION 13 -y 
A ns: 13 


Area of circle = n r = 201 
r = 8 cm 


A - A sector - Atriangle 
, _ Tt(S) 1 (135.95°) 


SOLUTION 15 - 9 
A ns: A 


in right triangle ABD : 
sen 0 = 8/ 2r - 4 / r 
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By trial and error; r = 10.045 cm 

Area of the circle = 3t r- = jr(in.045) z = 317 sq, cm. 


SOLUTION 13 - 10 
Atts: B 


J li- I h.'Liilfigli? 

n(H) + 2(14) = Z[i+(jr+l)] 
71.98 = 4v + 2; 1 = 17.49 

Area uf rectangle: 

A = x (* + 1) 

A - 17.49(17.49 + 1) 

A - 323A sq* cm, 

In right triangle A08; 

(r + x) 2 = r J + (2r - r) 2 f 
r 2 + 2 rx ■+X 2 =r 2 / 

+ 4r° - 4 nr + X 2 (/^ 
6 r,v = If 


SOLUTION 13 - 11 
Ans; D 
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soli. in ON tj- 12 

\nS B 


The area of a sector of radius r arid central angle 0 (In 
decrees) is: 

Area = it r-0 / 360° 

Area = rc {15}^ (30°) / 360° = 5fi,9 cm* 


SOLUTION 13-13 
Alls; D 


SOU '"NON 13 - $ 
Ans: B 


SOLUTION 13 is 
Ana: B 


SOLUTION 13 - 16 
Arts; P 


SOLUTION 15-17 
Ans: A 


Arfiadt i = nR 3 - nr : - rt(ft- - r 1 } 

From (he right triangle shown; 
R 2 - r 3 + S 2 
R 3 - r 2 = 25 

^ihaJSd 3 tl{ 25) - 25ir 



Area of sector = Vi C ■< 
Area = li(12)(12J 
Area = 72 sq. cm. 


Perimeter - 2r + C 
9 = 2{3)+C ; C=3 




A - ^) i (12Q i ) 

360^ 

- Vil9f sin 120* 

A; = 49,75 m 2 ' ** 

Ai = i>(9} 2 —19.75 — 204.72 m- 
Area = 2(204.72) “409.44 m- 


Border. * = ID - r 

Au-ji^r = Vi 
KT* = Vi 7T[10) 2 
r = 7.07 cm 

Border = 10 - 7.07 
Border = 2.93 




SOLUTION 13 - m 
Ans D 
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Length of arc, L = rv (§ r where r is the radius and Or Is 
Ehe central angle in radians 
Total length of arc, C - C\ 4 C- 

C = 2500 x 20 Ci {ti/ ]R0° j + 3000 > 25*(n/lSQ°) 

O 2181.66 feet 


SO LITTON 13-10 
Ans: B 


r= \ ! 5 : -3 2 =4 
A - nr- = n[4) : 

A = 16rr 


SOLUIH Ah- 2( Solve for 0 in triangle ABl. using cosine Jaw: 
■ Vl> - 1 30- - 36- 4 24- - 2(36)(24) cos 0 



Solve for in triangle AOC 
using sine law: 


sinct sin 0 5m(55.7? J ) 

a = 41.41° 

P = m - 0/2 - a = 11.0.704* 

Solve for ■. in triangle AOC using 
sine law: 


x 36 


5ina stnp 

X = 36 sin(41.41 *)/sin {110.704°} = 25.456 cm 


From the right triangle QDC: 

r- ,vsin(f)/2) - 25.436 sin(27,8S6 q } 
r s 11.91 cm 


SOLUTION 13 - at 
Ans: C 


Rad i us of circle, r - A * / s 

s = {a*b + c)/2 = [10+20- 1S)/2 


At- b){s-c) 

At = /24{M)(4H6) 

At = S9.799Sc m= 


r = S9.8 / 24 " 3.74166 cm 
Acini* ~ nr 2 = jt(3.7J166} : . 



A,,, = 14m cm-' 
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SOLUTION 13 - 22 
Ans’ L> 



Diameter, D 


(sine law) 


SOLIJTTON 13 - 23 
Aiis A 


it = Id, b - 15, and c = 13 

s =■ fa + b + c)/2*i 1-1 + 15 +■ l3>/2 - 21 

AfSjrfgb = s h[i-a){*-fr}{s~q 

A TrLui ,it. = J2lf'21 - 14>{2-L -15)(21 - 13) - 84 cm 2 


The radius of circumscribing circle is: 

r= ,r/v/ (-1A ,.,■.<■) 11 14(15) (13) / (4 x 84) 
r - 8.123 cm 

j'lnrdd = "r : = ^{8.125) : - 2H7.4 cm Ll 


The diamEter of the eirde can, also be found by using 
the relationship: 

D - *i/sin A - r> / sin B = c / sin C 

Solving for A by cosine law: 

14 : — 15- + 1S 2 - 2(15}(13) cos A 
A = 59M%* 

0 = U / sin 59.4898° = 15.25, or i = 8.425 cm. 


SOLUTION 13 ■ 1 1 
Ans: € 


■4|7jrtri^lti lj is A" 152 
x- 18 cm 


The hypotenuse of the triangle 
shown is the diameter of the circle.' 


2r = < [-]R) 2 = 25A56cm 

r= 12.728 cm 



Note: The diameter of the circle circumscribed about 
any right triangle always coincide with the hypotenuse 
of she trbngfe- 


Engitieering Part3 

Mathematics Vol, 1 Plane G cornel ry ***** 

SOLUTION O - 2> Let >■ btr the original radius, then the reduced radius v- 
A f),8r. 

Since all circles are similar; 

_ | r i>jTX = ( r r _ _ 

^ ttiiuai V r KdkiaOt j \ ^.8 r ■' (1,64 

Ah-iJui'i-j ~ 0.64 A,,,!.. = 64 "4 of the original area 

Therefore the area is reduced by 35% 


.SOLUTION 13-25 
Am: C 



Let it, b,, and c. respectively be 
the radius of each circle. 


Subtract: l.q. 1 1) - Jlq. (2) 

[a + 8] - [a + c] 14-10 
fr-c = 4 -*{4) 


Add: Eq, {3) - Eq (4) 

[Er + c] + fl? - lJ - 12 + 4 
2h= 16; b = S P c= 4, n = 6 


Hie largest circle has a radium dJ 8. 
The area is = 64 ji sq. units 


SOLUTION 13-2" 
A ns: 1 ] 


Given: n = 8.5= 9, c = 12. and rt= 7, 

Radius of circumscribing circle. 

fiti IFT rdjfirc + lid){tU - bf) 

^ i|,.M.-Jrii'iiimir 

Aq-wirihirfMl = ij{S - tl)fa - b){S ■ C){$-rf) 

t= J + ^ c + ri ^ B + 9 412 +7 =lfi 

2 _ 2 __ 

AqypdijrnJL’ml — h/< 1S - S KIS - 9)( 1B ^ 12>(18 - 7) = 77.07 cnT 


_ % /(8x9-f2*7)(Sx 12 + 9*71(3x7-9* 12) 
^ 4(77.117) ' 

Area = a r- - 134.37 


6.54 cm 
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SOLUTION 13 - 28 
A ns: B 
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Thi 2 distance traveled is given by S = r x 0, v%rc 0 it die 
iotnl angular displacement ni radians and r is the radius 
of the wheel 



5 - v km = inODjt meters 
0 = 4 rev > 2 ji rad / rev - 2m 
WOOx - t - Inn 
J - 50P.v/ fit j;J 


SOLUTION 15 *29 
Ans: C 


SOU ITION 15 30 
Ans B 


From the figure shown: 

A= Ai + A. + Aa 
A = (3/4)ti 1 /4Jiz rt 2 

+ (1/4)ji r 3 2 

A -p/TisiAip* (l/4Jre (11)1 

+ (l/4)n(fij* 

A *4064 ft- 


.SOlrrn.ON 15 -31 
A ns . FS 


Area shaded = Area of rectangle - 2(An?a of circle) 
Area shade d = 4(2} - 2| n [ 1 ) 2 ] 

Area shaded - 43' 2n) st|. uni is 


"l' 5LLI ^13 32 Sum of in, led or angles a I80 13 

A 2* + ft +15) + (2** 15)-18lF 

Sff + |b° = 160° 

5.v = 15D D ; .V = 30 a 
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SOLUTION 13-35 
Ansj D 


Points of intersection; 

- 4.v square both side 
:> - IG * 3 
iv J “ 16 fty) = 64 if 
lA -■ 64u = 0 
i/ l:P-64)=0 


When y = 0 r x = 0 (Or 0) 
When 3/ = -I, x = 4 (4, -J) 


Using the furrmita: 

A rea = A^^t«i. - A ..pAnin i 

Area = |(4)(4) ■ i(4)(4j 

Area “ 5.333 sq. units 


SOLUTION 15 - 55 
Ansi n 

Lot X and jf be tire angles; 
then ,t ■* \f = 90 a 
and .v : y - 2 lurr = 2;/ 

-mu 

•»(2) 


Then; 

lit - y = 9Q* - 3y 
i/ ■ 3LFan'd x = 60* 


SOLUTION 13 - W 
Ails: B 


By squared property 
of parahoLv 
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SOU JON 5 - 


The plane area has 
the farm ol ,i spandrel. 

When x = l f u = 3{2) 2 = 12 

The area is given by 
the JVfnmi;la r A ■ (1/3) bh 

Area = (1 /3}(2 * 12) 

Area = 8 square units 


Lhe x 


ParahcHa 
y = & 


SOLUTION L3 - 37 
Apm C 


Area of circle ° - 224 m : 

r = 8.444 


0 = 360/8 = 45" 

cos (0/21 = r/R 
cos (45 /2) - 8.444/ R 
R - 9.13$? 


8 ■ tt(9.jS97) 3 sin 45 

236,27 m 3 


■iKU'ftOn 

■W I.ID/11 
■IK I.IJjlJli 


Octagon ('fl 
siting 


SOLUTION 13 - 3R A 
A ns: C 


] = Area of sector - Area of triangle 


,, L , in ^6x Area of triangle 


■t(5.253)- (AH') 


hrj'igfi-ii 
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SOLUTION 13 r 39 


R- 8 = 12,4458 
R ~ 20.4458 cm 

nRH) 


SOLUTION 1 3 - 4D 
An* 13 


A_\ Small triangle gig triangle 

Ai - As = A 

Since Hie small and big triangles arc similar 


Difference in length = 48 - 24 - 24 cm 


A| 

(7Z-$)/4 Aj 

k/4 
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Anfi: D 
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•SOLUTION l'j - 42 Arcs of circle = “ 170 

r; r = 7356 


.41- l A(7, 356) 3 sin 60* > in 
• ’V,,.,.. ;,,■ — 140.6 cni" 


The diameter of the circle Is IS 
cm, hence one side of the 
triangle is the diameter of lhc 
t jrule and h\ principle this 
triangle is a RIGHT 
TR1ANGL1:. 


At n fc a b \ 

48.23 = V* A h \ / 

a 6 = 96.46 -> 0 ) \/ 

fl2 + $= - 18 : ^ 

i) 2 = 324 -V -> (2) 

Squaring both sides of equation (1) 

(P V - 9304.5316 

(324 - r4} F = 9304.5316 

it' - 324 F + 93015316 - 0 

L _ _ 324+-324} 3 - 4(1)^04,5316> 

2fl) 

i' = 5.643 cm; a — 17.092 cm 
Thus., the shorter leg 25 5.643 cm 


/47IH470 - 3301(470 - 360)(470 - 250) 
.19,904.4 square units 
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SOLUTION 15 iS 
A T1 J>: A 


eptagon ,ind pentagon) 


- 2r 
= -tr* 


Diagonals: 


x- - 1.7 3 +■ 8- 
x *= 15 cm 


I el m and ?J: - numbiT of 
fjj * Hi =• 12; m “ 12 - aa? 


each polygon 
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Part 4 


SOLID 


GEOM ETRY 


POLYHEDRONS 


Regular 

Polyhedrons 


Polyhedrons are solids 
polygons. 




whose faces biro plane 


Regular polyhedrons arc those which have identical 
faces, There are only five known regular 
p oiyh i'd ro n s, na me ly " tetrahedral i, htiffelsM fa j i , 
MlaJicdroir, dodt-ctilh’dron, and /c-j^thednu;. These 
solids are known as l 1 1 atonic solids. 

H. 

Regular fleflutar Reciuiaf 

Tfitrfthedmn Henatiedron Ociahedran 




Regular Regular 

Dadeoa*iedron ten'ighedrDn 


Let m = number nr polygons meeting O n vi rttN, 
n r number of vertices of each polygon, 
f= number of faces of the polyhedron, 
d = number of edges of the potyhedron, and 
v = number .if vertices of she polyhedron. 
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SOL IITI OK 15 Atf 
Alls; A 


soLurrON 15 - o 

A ns: Li 


SOr' J ION l 3 - A" 
A ns- A 


Lei 1 : and tr = number of sides of each polygon 

13; + 1 : • = 12; r I = 12 3IJ 

Diagonal s: 

P “•!“(«. -M+^>-3)=d9 


Ni = 7 and ? (heptagon and pentagon) 
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SOLID 


GEOMETRY 

POLYHEDRONS Pnhhcdrmis are solids 

polygons. 






Regular 

Polyhedrons 


Ift&gitt&r p&Juhetfrtins are those which have identical 
faces There are only five known regular 
po L y he d rnnii. n a m el\ h ?! mfti Ir, 11 7 , hi wnhcrl nr u r, 
ocinhedron/ dprttcrthzdrnn, and icosahedron, TJieae 
solids are knrnvn ns Platnni. so]ids 



Regular Regular Regular 

TeArdrutfruh ^Kahcrfrcin Octahedron 

t . - A" *Y.V 1 " • • i i 



Regular Regular 

OodetahedTnn: Jcn&amidron 


Let n r = number of polygons meeting at a vertex, 
3i = number nf vertices of each polygon, 
i 1 ' = number of faces of the polyhedron, 

0 = number of edges of the polyhedron, and 
v = ruimbei of vertices of the poh hedron 
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Platonic Solids 


Euler's Polyhedron 
Theorem For all 
Convex Polyhedral: 

SOLIDS FOR 
WHICH 

VOLUME - BASE 
AREA x HEIGHT 


For any polyhedron! 

N" urn be r of od ges. ■ ■ = ' _1 

IV l i m be r of v crtice.s v ~ - 

m 

Radius of circumscribing sphere, >' = —- 

Ol 

Proper Lies of Platonic So fids 

iS'~.^ I/' ’ l',ui1 !..i ; 5 

N'arne j/ c v rn aijea 1 Volume, 7 
Tetrahedron 4 6 4 3 


Hexaheditm I f ! n -I , ; 
(Cube) 0 12 0 3 


Octahedron 8 12 6 41 2a*S 


LJudctLihi'dron! 1 >! 3tf 20j 3 15jr a *V?i7j5\ 


J fcosaJieditHi 12Li| 30 12 5 5- a ?Jg TPrj- V /T| 

1_ I I I r I _ n 

Where a is the length of Lite edge. 

/" 2 + d' - V 


4 .1 


Cvnnrf" 1 - 



•MlKellanmtius 


Volume ’ A h !\ 
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U/qhx Prism 


Part 4 aqc 

Solid ( ieomels-y 

Prisms are polyhedron whose bases are equal 
polygons in parallel planes and whose sides are 
parallelograms. 

Prisms are da551fied accordi ng to th l?j r hascs . Thum f 
a hexagonal prism Is one whose base is a hexagon, 
and a regular hexagonal prism has a baft? or a 
regular hexagon. 

The axis of ti prism is the line joining the centroids 
of the bases, A right prism is one’ whose avis is 
perpendicular to the base. The altitude Vt" of a 
prism is thE distance between the bases. 



Volume, V - A |, It = A R L 
Lateral Area, A; - r- ; L 

where 'A ff = area of right section 
L = lateral edge 
. J U = area of base 
Py ~ perimeter of right section 


DLOque Pr^m 


Rectangular 

Parallelepiped 



U 


Volume, V = Aji - ah c 
lateral area* A l = An. h = 2(«r + lie) 

Total surface area. A = Al + 2/V. = 2(a b + h v + ) 


Face diagonal, d\ 



Space diagonal, if; = y a 2 + h 2 +■ c' 


Cube 

(Regular 

hexahedron) 



Volume, V = Ayh = a 1 
Lateral area, A ; = 4 rr- 
Total surface area. A. = 6a-' 
Face diagonal, rf t = p v'~ 
Space diagonal, dz = flVS 
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Solid Geometry 


Like prisms, cylinders sire 
their bases, 

1 J Directrix 


classified according to 


As - area of the right section 
H = number of sides 


Truncated Prism 


Directrix 


Volume = A 


Pyramids are polyhedron with a polygonal base and 
triangular face* that meet at a common point called 
tlic vertex, 

Like prisms, pyramids are classified according to 
their bases. 


PYRAMIDS 


["ixl-lI sirs ;ht 

line taxi's) 


Rxsd sJraighf 
line (avis) 

Golin...r' C^lntfer 




Right Cylinder 


Volume, V = . i |, j i = A|j l 
Lateral Area, At = P r . : i 

w r liere: A ,< - arca of right section 
L ~ lateral edge 
Ab - area of base 
Py, - perimeter of right sec ti on 


area of the b^se 

altitude, perpendicular distance from the 
vertex Ln the base 


Right Circular 
Cylinder 


Volume, = A* it - 

Lateral area, A> . Base perimeter >-h = 2 ,tt h 


E-rust urn of a pyramid is the portion of the pyramid 
between the base and a rutting plane parallel to the 
base. 


Frustum of 
Pyramid 


Volume 


w 3 mrc A i - If'wor ba sc a rea 
Ai - upper base area 
1] = altitude 


Cone is Ihc 
surface 

generated by a 
straight line, 
the generator, 
passing 

through . 

a fixed Direcvi*^ 
point, the 

vertex, and 
moving along 
a fixed curve, 


Vertex I—- 


CONE 


Cenerftfrirk 


A cylinder is the surface genera led by a straight line 
intersecting and moving along a closed plane curve, 
the rtbrdn.v, while remaining parallel to a 
sfuriy/jt line (called the aids) that is no I on or parallel 
to the plane of the directrix 


CYLINDERS 
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the dircct:’!K. 


Like pyramids, cones arc classified according to 
their bases 


Volume, V- — A> h 
3 

where A* = base area 
h =■ aititude 


Right Circular 

Cone 


where 



Slant height, L = \'r 2 ■ h 1 
Volume, V= ^ zfih 

Lateral area. At = xrL 

r = bn sc radius 
h '■ altitude 


Frustum of a Cone 



Volume, V = - [/L + A 2 + % !~A~a7) 

3 

where 

Ax = lower base area 
Ai = upper base area 
h = altitude 


Frustum of Right 
Circular Cone 


where 



Slant height, L - h 1 4 [R - 

Volume, V— — I R J + r* + Rr I 
3 

Latep] area, Ai Br n [R + r) L 

R = lower base rndius 
r= upper base radius, 
h - altitude 
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SPHERE 


Volume, V 


Surface area, -1 “-far* 


Sphericai Segment 
of One Base 


Spherical Segment 
of Two Bases 


Lateral Area, A, = 2nrH 


Volume, V 


Spherical Cone 
or Spherical 
Sector 


Volume 


Vnlu me 


Spherical Lune 
and Wedge 
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Spherical Pyramid 




SOLIDS OF REVOLUTION (PAPPUS THEOREMS) 

The surface area generated by a surface of 
revolution equals the product of "the length nf the 
generating arc and the distance traveled by its 
centroid. 


First proposition of 
Pappus 


Axis or 
ratatari 


fj F-n^rjirir n 
art 
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A* = L C 

C = ft* {Angle of rotation in radians, 0\ 
[f D = 3fi0^ A< = L(2jr|) 


Second 
Proposition of 
Pappus 


The volume area generated by a solid pi revolution 
equals the product nf she generating area and the 
distance traveled by its centroid. 



Ajks ci 
ratzllm 


Gerreraung 

area 


Volume = A C = A .. 

lfft = 3h()" # Volume = A (2*/?) 



ELLIPSOID 


Volume 


Prolate spheroid is formed by revolving the ellipse 
about its major (X) axis. Thus from the figure above, 
c = b, then, 


Prolate Spheroid 


Volume = 



A. = 2 n/'- : + 2ai7fi 


arcsine 

K 



Oblate Soheroid Prolate spheroid is formed hv revolving thr rllipM- 

P about Its minor (Z) avis. Thus ftm? the figure 

above, c= a, then, 
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The volume of a prismatmd if equal !■- !hc akehraic $um 
of Uk volume* of rr pi/muiii, n nvifgt\ and a 
parallelepiped. 

Volume common In I wo equal cylinders with their 
Lixi* meeting at right angles. 


Prismetald 

Theorem 


Volume 


Volume of Some 
Prismatold 


PARABOLOID OF 
REVOLUTION 


Volume 


Radius = r 


Common Venn iu 


PRISIVtATOlD 


Volume 


A f;criEi,;! primmttiid is a solid such that the 
area of any section, saj A,, parallel to arid 
distant \/ from a fixed plane can be 
expressed as a polynomial of y of degree 
not higher (hart the third 


General Prlsmatoid 


SnlEd with circular base of radius t and every 
cutting plane perpendicular to a certain diameter is 
a SQUARE 


where n t b. and c are constants which 
bu positive, negative. Or zero* 


Volume 


Prrsmoidal Formula 


Solid with circular biiFC of radius r and every 
cutting plane perpendicular to a certain diameter is 
an EQUILATERAL TRIANGLE 


Vo In rue 


0no criteria of knowing if a certain solid i? 
prisnmlaiii is that ail section parallel to a certain base 
fire all simitar 


Volume 
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Solid with circular bast? uf radius r and every 
cutting plane perpendicular to a certain diameter is 
.,,, ISOSCI’I.FS RIGHT TRIANGLE with one teg in 
the pinne of the base. 

A 

Volume — — r' 

3 
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Solid with circular base of radius r with every 
cutting plane perpendicular to a certain diameter is 
an ISOSCELES RIGHT TRIANGLE with 
hypotenuse in the plane of the base 


nine 


SIMILAR SOLIDS 







Twn solids are similar if any two corresponding 
sides or planes are proportional All spheres cubes 
are similar. 


The areas of similar figures or similar surfaces (n ; , 
A,) have the same ratio as the squares of any two 
corresponding lines (r, X). 



The volumes of similar solids (v, V) have the same 
ratio as the cubes of two corresponding lines (*, X) 


V X J 


Engineering Part 4 

Mathematics Vol. 1 Solid Geometry 

Problems - Set 14 

Prisms, Pyramids, Cylinders, 

Cones 


PROBLEM 14 L 


PROBLEM 14 2 


PROBLEM ]■] - 3 
liCE April 1995 

PROBLEM 14 - 4 
CE Nov, 1996 


PROBLEM 14 4 
ECENav 1997 


PROBLEM li-6 


PROBLEM 14 - 7 


PROBLEM 14 - fi 


PROBLEM H - 9 
RCE Nov 1995 


if Ihe edge of a cube is doubled, which of the following 
is incorrect? 

A. the lateral area will be quadrupled 
13. the volume is increased H times 
C I h e d r a go na I I t. do Lr b led 
□ . the weight is doubled 

The volume of a cube is reduced by how much if all 
skies arc halved? 

A. 1/8 C. 6/S 

B, 5/3 0, 7/8 

Each aide of a cube is increased b\ I% R\ what percent 

is the volume of the cube increased? 

A, 23.4% C. 3% 

B 33.1% D. 34.56% 

It the edge of a cube is increased by 30%, by how much 
is the surface area increased? 

A. 67 C. 63 

G 69 D. 65 

Find the approximate change in the volume nr a cube of 
side r Inches caused by increasing tls side by I %. 

A. n.Tx^cu. En C. 0 02cu. in 

B 0.1 v 3 cm In. D. 0.03.x ,: ’ eu. in. 

A rectangular bin 4 fee! long, 3 feet wide, and 2 feet high 
is solidly packed with bricks whose dimensions are B in. 
by 4 in. by 2 in. The number of bricks in the bin is: 

A. 69 CL m 

B. 3S6 D. 956 

Find the total surface area of a cube of side 6 cm 

A. 214 sl|, cm, C. 226 sq. cm. 

B. 216 sq, cm. D. 236 sq, cm. 

The space diagonal of a cube is 4 y'l m find Us volume, 

A, 16 cubic meters C 64 cubic meters 

B. 48 cubic meters 0. 86 cubic meters 

A reservoir is shaped like a square prism, if the area of 
its base is 22b sq. cm., how many liters of water will it 
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hold? 

A. 3375 
E, 3375 


C. 33.75' 

D. 337.5 


PHOBU.M I i - Ip find the angle formed by the Intersrctjpn of a face 
diagonal In the diagonal nfa cube drawn from Lhu same 

vr-rtnv 


PRonuiM H - n 


PROBLEM U - 12 
C.E Nov. 1^7 * 


PROBLEM U - 13 
CE Nov. 1997 


PROBLEM H - 14 
CE Mav 1999 


PROBLEM 14 * H 
CE May 1999 


PROBLEM 14 - 16 
ME April 199.6 


PROBLEM M - P 


vertex. 

A, 35.26" 

B. 32.56" 


C. 33.69° 

D. 42,23° 


The space diagonal of a cube (the diagonal joining two 
neuvcoplanar vertices) is 6 m. The total surface area of 
the cube i&: 

A, 60 C. 72 

B. 66 D. 78 

The base edge of a regular hexagonal prism ip 6 cm arid 
its bases are 12 cm apart. Find its volume in oi, cm. 

A 1563.45 env 1 C. 1896.37 cm 1 

B. 105S .45 cm * 0,112 2.37 cm* 

] he base edge of a regular pentagonal prism is 6 cm and 
its bases are 12 cm apart. Find its volume in cu. cm. 

A. 743,22 cm* C. 587.45 cur 

R. 786.89 cm* D. 842.12 cm* 

The Liases of a right prism is a hexagon with one side 6 
cm long. Ji the volume of the prism is 450 ce, how far 
apart am the bases? 

A. 5.74 cm C. 4.11 cm 

B, 3,56 cm D, 4.81 cm 

A trough lias an open top 0,30 m bv 6 m and closed 
vertical ends which are equilateral triangles 30 cm on 
each side. It is filled with water to half its depth. Find 
the? volume of the water in cubic meters. 

A. 0.058 C. 0.037 

0. 0,046 D. 0.065 

Determine the volume nf a right truncated prism with the 
following dimensions; Let the corner of the triangular 
base be defined by A, B, and C. The length AB = 10 feet, 
8C = 9 feet,, and C.A =12 feet. The sides at A, B and C are 
perpendicular to the triangular base and have the height 
of S,6 feet, 7.1 feet, and 5,5 feet, respectively. 

A. 413 (V C. 313 ft* 

n <ih-i ifvg —. J 


311 ft* 


D. 391 ft* 


The volume of a regular tetrahedron of side 5 cm is: 

A. 13.72 cu. cm C 15.63 cu. cm 

B, 14,7a cu. cm D. 17,62 cu. cm 
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PRO 1 1 LEM 14~ in A regular hexagonal pyramid whose base perimeter Is 

60 chi has an altitude of 30 cm. The volume of the 
pyramid Es: 

A. 2958cu.cm. C, 2659cu.cm. 

B. 2598 cu. cm. D. 25S9 cu. cm. 



PROBLEM i i ■ L9 A frustum of a pyramid has an upper base 100 m by 10 

C.E Mrp 199 m and a lower, base of 80 m by 8 rn. If the altitude of the 

frustum is 5 ni, find its volume 

A. 4567.67 cu. m. C- 4066,67 cu, m 

B, 3873.33 cu. m D 2345.98 cu, ttt 

PROBLEM 1-i - 20 The altitude nf hit frustum of a regular rectangular 

ME Mov 1997 pyramid is 5m the volume Is 14U cu rn. and the upper 

base ss 3m by 4m What are ihe dimensions of the lower 
base in m? 

A, 9 « 10 C. 4 . 5 x 6 

B. 6 * 8 D, 7,50 x ID 


PROBLEM : 4 - 21 The frustum nf a regular triangular pyramid has 

CE Nov 1998 equilateral triangles for Its bases. The lower and upper 

base edges are 9m and 3m, respectively. II the volume is 
118,2 cu.m.., how Far apart are the base? 

A. 9m C. 7m 

B. Sm D, 10m 

PROBLEM 14 - 22 A cylindrical gasoline tank, lying horizontally, 0,90 m. in 
diameter and 3 m tong is died to a depth of 0.60 in. 
How many nil Ions of gasoline docs it con ha in? 

Hint; One cubic meter = 265 gallons 

A, 250 C. 300 

B. 360 D. 270 

PROBLEM 14 - 23 A closed cylindrical lank is 8 Jeci tong and 3 feet in 
diameter. When lying in 3 horizontal position, Ihe water 
is 2 feel deep. If (he lank Is in Ihe vertical position, the 
depth of water in the tank js: 

A. 5.67 m C, 5,82 ft 

B. b.S2m D. 5.67 ft 

PROBLEM 14 24 A circular cylinder is circumscribed about a right prism 

CE Muy 1996 having a square base one meter on an edge. The volume 

of the cylinder is 6.283 cu. m Find its altitude in m. 

A. 5 C. 69.08 

B. 4,5 D. 4 

PROBLEM 14-25 If 23 cubic meters of water arc poured Into a conical 
vessel, i: reaches a depth oi 12 cm. How much water 
must be ridded so that 1 he depth reaches 18 cm.? 

A. 95 cubic meters C. 54.6 cubic meters 

13, 100 cubic meters D. 76.4 cubic meters 
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PROBLEM i i 2<i 


PROBLEM 1 i 
f.E May 


PROBLEM l-i - 28 
r E Vfu.y 1996 


PR0BIT2M 14 - 29 
CE M; iv 1999 


PROBLEM 14 - JO 
CH Now L99B 


PROBLEM ] i - 31 


PROBLEM H - 52 


PROBLEM I I 33 


The height of a right rirculai cone with circular base 
down is h. If it contains water to a depth of Zi 1 , 1 /3 the 
r i|co nf the volume of water to that of the cone b:; 

A 1:37 C 8:27 

B, 2:3 P. 26:27 

A. right circular cone with an altitude of 9m is divided 
into two segments, one is a smaller circular cone having 
the : -lUxic vertex with an. altitude of 6m, i ind the ratio of 
i he volume of the two cones 

A. 19:27 C. m 

B. 2:3 D. 8:27 

A conical vessel lias a height of 2-1 cm and a base 
diameter of 12 cm It holds'water to a depth of IS cm. 
above its vertex I ind the volume of its content in cc 
A. 387,4 C. 383,5 

G, 381,7 D. 385.2 


A right circular cone with an altitude of 8 cm is divided 
into two segments. One is a smaller circular cone having 
the same vertex with volume equal to \A of the original 
cone. Find, the altitude of the smaller cone. 

A. 4,52 cm C. 5,04 cm 

B. 6.74 cm D, 6.12 cm 


The slant height of a right circular cone is am long. Tire 
base diameter is 6m. What is the Lateral area in $q. m? 

A. 37.7 C. 44 

B. 47 D. 40.8 

A right circular cone has a volume of 126 n/3 enf and an 
altitude of 8 cm. 

Tine lateral area is: 

A, I f?S Ticm 1 C l&jtcm 1 

B. 12^/Sncm^ D. 1 Sic cm 1 

ITie volume of a right circular cone is 36 ji. [f its altitude 
is 3, find its radius. 

A. 3 C.5 

B. 4 D. 6 

A cone and hemisphere share base that is a semicircle 
with radius 3 and the cone is inscribed inside the 
hemisphere. Find the volume ot the region outside the 
cone and inside the hemisphere. 

A 24.874 C 28.274 

B, 27,284 D. 28.724 


Engineering 
Mathematics VoL i 


PROBLEM M ~u 
CE Nov, 1997 


PROBLEM 14 - 35 
CE May 199S 


PROBLEM 14 - 36 


PROBLEM 1 i ?7 


PROBLEM 14- m 
CE May 2003 


PROBLEM I f - 39 
O'. May 2003 


PROBLEM 14 - to 
CE Nov. 3002 


PROBLEM 14-41 
U . Nov. 2002 


PROBLEM t4 - 42 
CE Nov 2002 
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A curve was for mod b\ rolling.a thin sheet of metal in the 
form of a sector of a circle 72 cm in diameter with a 
central angle of 2lQA VVhai is the volume of the cone? 

A. 13,602 cc C. 13,716 cc 

13. 13,504 cc D, 13,318 ec 


A cone was formed b\ rolling a ahsn sheet of metal in the 
form of a sector of a circle 72 cm in dl ft me ter with a 


central angle of 15B & Find the volume of the cone nice 
A. 7733” C 7744 


13. 7722 D. 7711 


A chemist's measuring glass is conical in shape. Lf it is S 
cm deep and 3 cm across the mouth, find the distance on 
the slant edge between the markings for I cc and 2 cc. 

A. 0,82 cm C. 0.r4 cm 

B. 0.79 cm D, 0.92 cm 


The base areas of a frustum of a cone are 25 sq. cm. and 
16 sq. cm,, respectively. H its altitude is 6 cm., find its 
volume. 

A. 120cm-' C. 1 Mem 5 

B. 122 cm 1 D, 133 cm 1 


How far from a vertex is the opposite face of a 
tetrahedron if an edge is 5U cm long 1 

A. 38.618 cm C 39,421 cm 

B, 40.825 cm D. 47.214 cm 


A truncated prism has .1 horizontal triangular base ABC, 
AB - Ni cm, Ft = 12 cm and CA = 8 cm, The vertical 
edges through A, B, and C are 20 cm, 12 cm, and 18 cm 
long respectively. Determine the volume of the prism, 
in cc. 

A. 661 C. 685 

B. 559 D. 574 


A lateral edge of the frustum of a regular pyramid is 1.8 
m long. The upper base is a square 1 m by 1 m anti the 
lower base 2,4 m by 2.4 m square Determine the 
volume oi 1 hr frustum in cubic meters. 

A. 4.6 C. 5.7 

B. 3.3 D. 6.5. 

A solid spherical steel bail 20 cm in diameter is placed into 
a tell vertical cylinder containing water, causing the water 
level to rise by IB cm. What is Hie radius of the-cylinder? 

A. 12.14 ' C 10-28 

B. 9.08 D. 1/1,55 


A conical vessel one meter diameter at Lhe top and 60 cm 
high holds salt at a depth of 36 cm from the bottom. 
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How manv cc nt salt dots it contain? 

A. 37,214 C. 35,896 

B. 33,929 D. 31,574 

I'KOW.FM l i 43 An open-top cvlindrieal tLink is made of a metal slicel 

CE May 2D02 1 having ac| area of 43,02 square meter. If the diameter is. 

2/3 the height. what is the height of I he lank? 

A. 3.24 m C 4.23 m 

0, 2.43 m O. 5.23 m 

I 1 HO HI. I-M I ■ '' i The lateral area of a right circular cone 1st 386 square 

y.V. Ndv 2003 centimeters. If its diameter is onc-half its altitude, 

determine its altitude in centimeters. 

A. 24.7 Cl&lS 

B. 17.4 D. 215 

I 1 EtOhLEM 14-45 The surface area of a regular tetrahedron is 173,2 square 
Cfi N'r jv 2003 cent i meters. W1 tu t i s its al I i lud e ? 

A. 8,2 cm C. 7.2 

0. 9,6 cm D, 6-5 


kHOlH.EM N in A cube of edge 25 cm is cut by a plane containing two 
d fa gona 11 y oppos it.e ed gus o f tn ecu be. Fi :i d 1 h e a fen o f 
i he section thus formed in aq. cm 
A. 012.3 C. 541.2 

B f 9117 13. 583.9 

PROBLEM [ I - 47 A swimming pool is rectangular in shape of length 12 m 
and width 5.5 m it lias a sloping hnitnm ami is I m 
deep aI one end and 3,6 m deep al the other end. I lie 
water from a full cylindrical reservoir 3.6 m in diameter 
and 10 m deep is emptied to the pool. Find the depth of 
Water at the deep end, 

A. 2.912 m C. 2.542 m 

R. 2.695 m P, 2.754 m 

PROBLEM 14 * 48 Two vertical conical tanks (both inverted) have Liu-ir 
vertices .connected by a short horizontal pipe One tank, 
initially full of water, has an altitude of 6 m and a 
diameter of base 7 m, The other tank, initially empty- 
lias an altitude of 9 m and a diameter of base 8 m Ji the 
water is a I lowed to flow through the connecting pipy- 
find the level to which the water will ultimately rise in 
I he ertipty tank, (Neglect I he water in the pipe.) 

A- 4-254 m C, 4.687 m 

0, 3.257 m D. 5.15] m 

IMvODU-M ta-4y A sphere of radius 5 cm and a right circular cone of 
radius 5 cm and height 10 cm stand nri a plane. I low tar 
from the base of the cone must a cutting plane (parallel 
to the base of the cone) pass in order to cut the solids In 
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Solutions to Set 14 

Prisms, Pyramids, Cylinders, 

Cones 


SOU~no\ r M - t Since all cubes are similar, then 



when x : = 2 .Vi 


ill = (B-f - i 

A- ; = 4At; Thus, the area is quadrupled 



Finis, the volume is increased $ times and so the weight 
is also increased & times. Therefore, the incorrect 
statement is choice D 


SOLUTION 1-t • 2 
A ns. D 


SOLUTION M - 3 
A ns. \i 


Since all cubes are similar, then 

Ip. = 'Is*.] 'jwherex^, 

* iiiti 1 \ * jrrur 1 j 


V ■ 


3; VW"{1/&)V«£ 


Thus, she? volume is reduced by K.r,: - V rr w - 7/8 V nris 



1/— (!.!>’ r = 1.331 v 

Therefore; I he vnlume is increased bv 331% 


SOU TION 14 *-4 Let A\ = original surface area of the cube 
* [15; ]i Aj- increased surface area of the cube 

A'] = original side 

.Vj = increased side - X\ + 30 % x f - I. 3 Aj 


Since all cubes are similar; 
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Aa {x 2 J U^iJ U9 ' 

Therefore; liie surface area is increased by 69%, 


SOLUTION H - 5 
Ans: IT 


If x is the side ns ihe cube then its volume Ls \ . If the sides 
are increased by 1%, it will become x - 0.0Lv = Lt)Tu and 
the volume becomes (1.0li j ) 3 nr 1 ,0303a 3 . 


The change in volume is therefore 1.0303*-' G 
Change in volume = 0,0303 a 3 cu,in. 


501.1 T TON 11 - (S 
Ans; C 


The ktlal volume of bin in cubic inches 
is (4 ■ 12)(3*12)(2* [2) = 41.472 


Number of bricks 


B[4)(2}in 


Number of bricks required - 648 


SOLUTION 14-7 
Arts: h 


SOLUTION M - fl 
Am: C 


The diagonal of a cube a I side a 3 s a 
A y3 = o V3 ; rr = 4 m 
Volume = id = 4 3 
Volume - 64 cubic meters 


SOLUTION U - 9 
Ans: A 


Note: A square prism is a cube; 

V = it 3 ; where a is the side 

Base area, A - a 1 c 223; rr - 15 cm 

V = fl5} 3 = 3375 cu. cm. x TnjvT~ 


SOLUTION l i - J0 
A ns: A 
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SOLUTION M - IL 
Alls: C 


I'he-s price diagonal of a at be fs: 

d = v vA = 6, where r = side of the cube 


Hie total surface area of a cube in 


6 ■ 36/3 - 72 square meter 


SOLI TION J i 12 
An.Si D 


Volume = At, h 

A l , = ! A(d){ 6 )sin m* n 
Ai-, = 93.53 cm r 

Volume = 93.53 > 12 
Volume c 1122,3V cm 1 


SOLUTION ! ! 13 

Ann: A 


Volume - Ah * h 
Q = 360 /S - 72" 
apotherrw n - [6/2] cot (72 yi) 
o = 4.129 cm 

A b “ VM 6 ){ 4 . 129)*5 / 

A„= 61.935 cm 2 V 

Volume “ 61,935 *12 T~1 

V blume c 743,22 cm 1 a 


SOLUTION M - l-i 
A ns: D 


SOLUTION I I - IS 
A ns: A 


The water will assume the shape of a triangular prism. 

The volume in. [ . - A|, * L, where A,i, is the base area with 
the shape of equilateral triangle of side D,3m. 

V = [Vi(0.l5)(0,l5) sin 60°} * 6 = 0,0534 m J 
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SOLI mON 14 - Hi 
A ns: B 


Vcdumu, i ■• fimiBin 

Solve oJ A^-., using Hero's Formula: 


y 15.5 (5.5) (6.5) (3.5) 
44.039 fp 
8.6 + 7.1 +5.5 


SOLUTION 14 17 
Ans; 0 


A tetrahedron is a solid bounded by four planes 
The volume of a regular /V 

tetrahedron of side x is: / ^ 

Volume - x* /&'ll *yr 

, Volume - 5 3 / 6 4l / 

Volume = 14.73 cu, cm / 


SOLUTION 14 us 
Ans: n A 


Volume of pyramid ~ .4 -1 •. - * h 
3 

Perimeter 15 6 r n 6n 
X = 10 cm 

Aur=, - Va (10)(10) sin 60 e * & 
A hur = 259.81 cm 1 

Volume = i (259.01 )(30) 

Volume = 2599 cu. cm. 







Part 4 

Solid Geometry 


Engineering 
Mathematics VoL 1 


SOLUllON U ■ N 


Volume - | [ f10O)fl0) + 0Q}(S) + 
Volume - 4066,67 cu.m. 


The volume of ihe frustum is given by the form ls la: 

V = — [Aj + A 2 + ^}A [ A 2 } 

A: =3(2) “12 nT (upper base area) 
h = S m (altitude) 


SOU nQN L 4 ■ 20 

Aris- B 


12Ar~ 5184-144^1 -+ Ah 
(1 = Ar ■ 1S6A, + 5184 


The acceptable value is- 48 m 2 . Therefore the dimension 
should be 6 >: 8 


Note: Tiiis can also be solved by tri.il iintf error using 
Eq. {!), 


SOLUTION f-i 21 
Am\ C 


3.897+ 35.074 + ^(3.897035,074 
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SOLUTION 14 - 22 


Volume = A. - r 

Solving fo] n annd o from the figure shown 

cos (0/2) = 0.15/1145,0- 141.06? 

(1 = 360 - 0 - 218.94° 


K^P 


360° 

- 'A (I.T45)- sin 141.06" 
A. = 0.4505 m : 

Volume = 0,4505 k 3 = 1 3: 
Volume = 358.15 gal 


SOLUTION 14 - 25 
Am: IV 


■ _ n-\ i i^'y j 

' U 360° 

- V: (1.5) z sin 141.06" 

a, = 5 ft; 3 

Volume of water - A, L 
Volume = 4U ft-' 


In Figure 1?. 
Volume of water 
40 ■* 701,5)2 x ft 
It - 5,66 ft 


Figure b 

SOLUTION 14 - 24 
■Vis: 15 


Volume of the cylinder: 

V = At, it D 2 h 

The diameter of the cylinder is the 
diagonal of the square: 
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sonmoK u - 2 *) 

Ar,S: C _. 


I'he cones shown in I he t igurt^ 
are similar 


AdcJUjanal 
Vnf = V r V. 


Depth, 
li. = IB cm 

Vd|L:Tr“ = V- 


Additional water = 7/ .■625 - 22 
Additional water - 24-625 in 3 


SOLUTION \A 
A ns: D 


26 Volume of cnne, Vc ,:n,- Vi 
Volume of water, V, ,= V?- Vi 

Since V- and Vi are similar: 

v-i .(mi 1 . i 


sourntiff u * n 

Ans; D 


Ratio of volume - 8 : 27 


SOLI HON H - 28 
An'S: B 


Total capacity of the vessel is: 
Vi = \ x y- h = l x (6)2 (24) 

Vt = 904,7R cn/ 

Since the solid formed by 
the smaller cone of height 
IB cm is similar to the 
Lugger cone then; 


Engineering Part 4 -mq 
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10 =128; h = 5.04 cm 

SOLUTION H - 50 A,=K rL 
A " s: u A, = n(3)(5) 

A i = 47.12 sq.. m 


it I TION I i - J i l Let r be I he radius of the base. 

/«tl/3)ro: s ft 

lZBrt /3 3 [l/ 3)nr- (9); r m 4 

l = v'8 2 r V ~ yV = 4 S 
A, = n r L = n{4)( 4 S} 

At = lfh/5 n 

SOLUTION 14 ■ 32 y - I Kf a; t 
Ansi P 

3£?Tt - 17tr 3 (3); r - 6 



SOLUTION H - 33 
Ansi C 


SOLUTION M - 3 i 
A ns: B 



htmiipiiere 


23.274 cu. units 


The volume of die cone is, V = ■(■ a r 1 h 
By rolling (he sector to form a cone, the length of 
arc AE becomes the perimeter of the base of the 
COne r then, 
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. _ m 2 m 
‘""'TsO^ 

r “ 21 cm 

Pv Pythagorean Theorem; 

36- - ffi + 21^ 
li - 29.24 cm 

Then, 

V = j it (21)2 (29.24) 

V = 13,504 cni n 


SOLUTION H -3? 
An>i D 


The volume of the cone is 

V ^ in r 2 h 

By rolling the sector to 
form a cone, the length of 
arc AB becomes the 
perimeter of the base of 
the cone, then, 


2 tt r - 


" 36(1500 

m h 


i=l? cm 


By Pythagorean Theorem; 
36 2 = h 3 + 15 * 
h = 32726 cm 
Then, 

V- \n il5} 3 (32726) 
V - 7,711 cC 




.SOLUTION U - 36 
An# 0 


Vi - 3 cc ; V? a 2 cc 
r _ 1.5 

JH "T 

r = (1.1875 /ji and 
R = p.1875 hi 

Vi - ■liir^Si 
1 cc a ^ ir(0.1575 Jt{) 2 Ijj 
jV = 22162, h - 3.006 cm 
r 3 0.564 cm 

Vi = R* h 2 
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; If- + (R - r) 1 - (0.781)' + (0.71 - 0.564} 

0.7945 cm 


SOLUTION 14 - J T 
Ans. B 


The volume of a frustum is: 

V = -l' /l | t A 2 + v ^M7 J = 

V = 122 cm-’ 


SOLUTION 1 i ■ J8 
Ans: U 


-? formula 


SOLUTION 14 - 39 
Am. A 


Volume = Ah * 


Solv ing for At (triangle) using 
Herds formula 


Volume = 39.666 
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SOLUTION 14 - 40 


I: 1 = 1.8' - UfJS995 z ; h - 1.503 m 


9.9ms 


SOLUTION 14-41 
Ans- L> 


Vi litim c n f bn 11 (Vo E nm e ri 5 e! ,,, 

R ™ 11.55 cm _ 


SOLUTION 14-42 
Arts- 13 


Solving, fa jpi 


Volume of salt - 4 [ ■ {60) z | 
Volume of suit = 33,929,2cc 
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SOLUTION 1 4 - A 
Anii: C 


but D = 2H/3 

43.82 - f(2H/3}J + jc(2M/3)H; H*:,1.23m 


SOLUTION 14-44 
A ns a 


Lateral area, A, - ml. = 386 
rL = 122,87 4 (!) 


h = 4r (2) 

L 3 = ft 1 + r ] 
f2-(4r) z +r=«17r 2 

.£$* rji7 ^[3) 

Substitute L in Hq, {3) ;o Fq. (1 )• 

r{r-JV7 ) = 121 . 87 ; ■ = 5.459 

Then, L = 5,45? v'1? = 21.51 cm 


SOLUTION 14 n 
A ns: A 


Surface area = it : 

c IQ cm 


Altitude,, it - n 


SOLUTION 14 - 46 
Any. D 


(Area) iaco = 25 (25 1 / 2 ) 

(A reduce = BS3.9 tm : 


SOLUTION 14-47 
Ansi C 
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Volume of water = volume o'frylindricai reservoir 
Volume of water = {3.6-)*(10) ~ 101,788 = Vj + V? 

Vi - Ay nii- V|-f2.6)(12) * 5.5 - 85.8 m 1 
V- - lfJl.788 —5&B.^15>985 m* 

1/■ = 1 2[5.5).y - 15.988 
a; = LI. 24 2 m 


Depth fit the deep end = 2.6 + 0.242 = 2,842 m 


SOLUTION I i |8 
Arw. D 



Fiq. ( 3 ) 

1 nil ipl canditidrl 


Fiq. (W 
!-: na! c£!- dit:dn 


Volume of water (See Fig. a) 

V, - jjc.(7/2) 3 (6) - 24.5* mi* 
V. = V, +• IA = 24,5* 


From Figure b: 

V] = } * X] 7; ]f 

Vi =-Jt I/’ 

432 ‘ 

V 2 = ± it xi'y 

I F 1 

V-i - —*y 
243 3 


1//-V - 6/(7/2); .V; = 7://12 
y/^9/4;,vj-4y/9 


| \", t V. = 24.5*] 

49 3 16 , 

-* ih.+ -nj/ 3 = 24,3* 

432 ' 243 L 

f = 136.6657; y = 5351 m 
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SOLUTION I-s - 49 
AnSi H 



From the sphere: From the cone' 

r 1 =.5 : - ($ - Uf 1/(1 n -/[) = 5/10 

= V4(l0^/r)» 

1^ = ^] 

lO^-Ji^vhin-h)- 

4!M -W = IDO- 2 Oh + h 1 

5ti* - Wh + 100 = 0; lt~ - ] 2h ~ 20 * 0 

(It - 2)(h - = 0 

h - 2 m answer 

h - lOcm (absurd] 


SOLUTION 14 - 50 
Arts: C 


Since weight :s 
directly 

proportional to 
volume, then 
Vi = Ml V, 


By similar solids 
relations: 



h = 5.55b ft. 


i/ — 7 - It — 1.444 m 
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Part 4 

I Guo i nohv 


Problems - Set 15 

Spheres, Prismatoid, Solids of 

Revolutions, Misc. 


PROBLEM tS ■ 1 
r:t- Nnv. 199H 

1 1 Eh 3BLEM Ll - 2 

PHI )BLEM la-3 

PROBLEM H- i 

PROBLEM 15 5 

PROBLEM S 

PROBLEM H - 7 

PROBLEM IS - 8 


What is the surface area of a sphere whose volume es 36 
cu. m? 

A. 52.7 m 2 C. 46.6 m : ' 

LI 46.7 m 3 O. 54.6 m* 

tf the surface area of the sphere is increased by 21%, ils 
volume Es increased bv: 

A, 1331% C 21% 

EL 33.1 % D. 30% 

The surface area of a sphere is 4I -. Ffftd the perce n Inge 
increase in its diameter when the surface area increases 
bv 21%. 

A. 5% C 15% 

B 10% D. 20% 

Find the percentage increase in volume of a sphere if its 

surface area is increased by 21 %. 

A. 30.2% C 34.5% 

6. 33.1% D, 30.9% 

I he volume of a sphere is increased by how much Li its 
radius is increased bv 20%? 

A. 32,6 % ' C. 44 % 

B, 33% D, 728 % 

Given two spheres v hose combined volume is known to 
be 819 cu. m. Tf their radii are Eft the ratio 3:4. whni is I In 1 
volume of the smaller sphere? 

A, 576 cu. m, C 343cu, m. 

Ii 243 cu. m D- 476 cu. m. 


HOW much will the surface area of a sphere be increased 
its radius is Increased bv 5% 

A. 25.% ' C. 12.5% 


R. 15.5% 


a m 25% 


f 


The volume of a sphere is 904.78 cu ni. E : irid the volume 
of the spherical segment nf height 4m. 

A, 234.57 cu, m. C 145.69 cu. m, 

B. 256.58 cu. m. D. 124.58 cu. m. 


Engineering Part 4 _ 

Mathematics VoL X Solid Geometry 

PROBLEM I i - A sphere of radius y just fits into a c\ Ifodrica! container 

of radius rand attitude 2r. Find the empty space in the 
cylinder. 

A. (6/9j7rr 3 C. f4/5)KG 

B. (20/27) Kr 1 - D (2/3) jr r 1 


r j, RQBLFM t5 - ID tf a solid steel ball is immersed in an eight cm. diameter 
cylinder, il displaces water to a depth of 2.25 cm. The 
radius nT the ball is: 

A, 3 cm C, 9 cm 

B. 6 cm D. 12 cm 


PROBLEM 15 - 11 The diameter of two spheres are in 1 he ratio 2:3. If the 
sum of then volumes is i 26(! cu. m.j i he volume of the 
larger sphere is: 

A. 972cu.m. C. 856cu.m. 

B, 927 cu, m. D, 865 cu. in. 


RKOUl.tLM H - 12 A hemispherical bowl of radius 10 rm is filled with 
water to such a depth that the water surface area is equal 
to 75n scj. cm. The volume of water is: 

A. 62573cm- 1 C. GZaa/Icm 1 

B. 625^/3 cm 3 D. &25it end 

PROBLEM 15-1 ■ A water tank is En I he form of a spherical segment whoso 
base radii are 4m and 3m and whose altitude is nm 1 hn 
capacity of the tank in gallons is: 

A, 91,011 C. 95,011 

B. 92,011 D. 348.72 


PROBLEM 1> - T-i Find the volume of a spherical sector of altitude 3 cm 
and radius 5 cm, 

A. 75it cu. cm, C SjQic cu. cm. 

E, lOOivCU.cm. D. 25a cu. cm. 

PROBLEM 15-1^ A water tank is m the form of a spherical segment whose 
base radii are 4m and 3m and whose altitude is 6m. The 
capacity of the tank in gallons is: 

A 91,011 C 95,Dll 

B. 92,011 P, 348,72 

PROBLEM 15 - 16 How far from the center of a sphere of a radius !U cm 
should a plane be passed so that the ratio of the areas of 
two zones is 3:7. 

A, 3 cm 

B. 4 cm 


C. 5 cm 

D. 6 cm 
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PROBLEM [5 ■ 17 A 2-m. din mo ter spherical tank contains 1396 liters of 
water. How many liters of water, must be added for the 
water to reach a depth of 175 ml 

A. 2613 C. 2542 

B. 2723 D. 2472 

M 15- IS Ft fid the volume of a spherical segment of radius 10 m 
and altitude 3 m. 

A. 654.3irii. m. C. 675.2 cu. m. 

B. 659.5 cu. m. D. 680.5 cu. m. 

M l‘ t" Fin'd the volume of a spherical wedge of radius 10 cm 
and central angle 50°. 

A. 425.66 sq. m. C. 581.78 sq. m.. 

B. 431,25 sq. m, D. 444.56 sq. m. 

Mi M zn Determine lire area of the zone of a .sphere of radius S in. 
and altitude I 2 in 

A, 192irsq. in. C. IBnir sq. En. 

B. I93it sq. in. D. 195* sq, in. 

M 16 21 The corners of a cubical block touch the dosed spherical 
|n ' : shell that encloses it. The volume of the bn\ is 2744 cc. 

What volume jn cc, inside the shell is not occupied by 
the block? 

A. 1556 cm^ C- 3423 cm 1 

Eh 4721 cm 1 D, 7623 end 


PROBLEM 15 - m 


PROBLEM 15 - 19 


PROBLEM 16 ■ zn 


PROBLEM 15-23 
CE May 1997 


PROBLEM 15 - 22 
ME April 1 C .I97 


PROBLEM 15-21 
CE Nov 1996 


PROBLEM 16 - 24 
CE No\. 1996 


A cubical container that measures 2 inches on each side 
is tightly packed with 5 marbles arid is filled with water. 
All 8 marbles are in contact with the waifs of the 
container and I he? adjacent marbles. All of the marbles 
are of the same size. What is the volume of water in the 
container? 

A. 0,38 cu. in. C. 3.6 cu, in 

B, 2.5 cu. in. D. 4.2 cu. in. 

The volume of the wafer is a >pherical tank is 1470-265 
cmk Determine the depth of water if the tank has a 
diameter of 30 cm. 

A. 8 C 4 

B. 6 D 10 

The volume of water in *n spherical tank having a 
diameter of 4 m. is 5.236 ml Determine the depth 0 # the 
water on the tank. 

A. 1.0 C. 1.2 

B. 1.4 D. 1.6 


C. 1.2 

D, 1.6 
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PROBLEM J 25 
CE May 1996, 
Nov. 1999 


PROBLEM 15-26 
CE M:w tS98 


PROBLEM H - 27 
EGENnv J 997 


PHOBLI M M - 28 


PROBLEM 15 - 29 
CE M-jy 1999 


PROBLEM 15-80 


PROBLEM 15-31 


A mi’s turn compound from equal parts of two liquids,, 
one White arid the ether black, was placed in a 
hemispherical bowl The total depth oi the two liquids 
is 6' 1 , After standing for a short time the min tore 
separated the white liquid settling below the black. If 
the thickness of the segment of the black liquid is 2", 
find the radius of the bowl in inches. 

A. 7,53 C. 7.73 

E 7,33 B, 7.93 

20.5 cubic motors of water is inside a spherical tank 

whose radius Is 2m I uni the height of the water surf. . 
above the bottom r>f tire lank, in m. 

A, 2.7 ' C. 2.3 

B, 23 D, 2,1 

The volume of the sphere is 36 je cu, m. The surface area 
of this sphere in sq. m. is: 

A. 36n C. Ifli 

B. 24 it D, t2n 

Spherical balls 1,5 cm in diameter area packed in a box 
measuring 6 cm by 3 cm by 3 cm. If as many balls as 
possible are packed in the bo\, how much free spare 
remains in the boy? 

A. 20.41 cc C. 29.87 cc 

B. 20,47 cc D. 25,73 cc 

A solid has a circular base of radius r. Find the volume 
ol 11u? r-olid if every plane perpendicular to a given 
diameter is a square. 

A. 1.6 rV3 C. 6 r> 

B. 5 t 5 n. 19 r-V3 

A solid has circular base of diameter 20 cm, Find the 
volume of the solid if every cutting plane perpendicular 
to the base along a given diameter is an equilateral 
triangle. 

A. 2514 cc C. 2309 cc 

B. 2107 cc D. 2847 cc 

The base of a certain solid Is a triangle of base F and 
altitude lh [fall sections perpendicular io the altitude of 
the triangle are regular hexagons, find the volume of the 
solid, 

A. YrJ} i?2 h t. P^h/3 

B. 2sM b* h D. yfi &h 




















ii^n Fart 4 Engineering 

Solid Geometry Mathematics Vol, 1 

PROBLEM Ifi - 32. Hie volume generated by the Circle ,v 2 4 + 4x - 6y -12- 
0 revolved about the line 2x - 3y -12 = 111 Es: 

A. 3242 cubic units C 3452 cubic units 

B, 3342 cubic units D, 3422 cubic units 

fjtOBI.EM 15-33 Hie volume generated by rotating the curve 9v : + 4y z *= 
36 about the line 
4.v +■ 3y = 20 is: 

A. 48 k C, 42 n 

B. 58 ti* ID. 48 n 1 

PROBLEM - 34 Find Lhe volume generated by revolving lhe area 

i-K MW W9 bounded by the ellipse iA/9 + x 2 /4 = 1 about the 

line x= 3. 

A. 347.23 cu. units C. 370.43 cu units 

B. 355.31 cu. units D. 389.51 cu. units 

PROBLEM 15-35 ['he area in the second quadrant ot the circle X 2 + u 2 = 36 

U'. M;iy 1996 is revolved about the line y +30-0. VVhajt is the volume 

generated? 

" A. 2218.6 C 2233.4 

B. 22281 D. 2208.5 

PROBLEM 15 - 36 A square area uf edge "ft" revolves about a line through 
one vertex, making an angle 0 with an edge and not 
cmssi ng the square Find the voJume generated. 

A 3ti jA (sin B + cos 9) C. 2n a 1 (sin 9 + cos 9) 

B, it ci 3 {sin B + cos fl)/2 D. tt (A (sin 0 + cos 0} 

PROBLEM fcS 37 Given an ellipse whose semi-major axis is 6 cm. and 
semi-minor axis is 3 cm. What Es the volume generated 
if it is revolved about the minor axis? 

A. 36n cu. cm, C 96it cu. cm. 

B. 72k cu, cm, D. 144a cu.cm. 

PROBLEM \5 • 3-5 A square hole 2" x 2' 1 Es cut through a 6-inch diameter 

CF Mov. 1999 Jog along its diameter and perpendicular tn its axis. 

Find the volume of wood that was removed. 

A, 27.32 cu. in. C 21.78 cu, in. 

B. 23.54 cu. in. D. 34,62 cu. in. 

PROBLEM 15 39 Find the radius of the spherical wedge whose volume is 

CE May 2903 12 cu. m, with a central angle of 1.8 radians. 

A. 2.36 m C. 2.52 m 

B. 2.73 m D. 2.15 m 
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PROBLE M 15 - ]Q 
CE May ZOD3 


PROBLEM 15-41 
CE NYiv 2003 


PROBLEM 15 - 43 


PROBLEM 15-14 


Bv using Pappus Theorem, determine the volume 
generated by revolving the area in the first and second 
quadrants bounded by the ellipse 4,ri -■ 25^ : = HR 1 and 
the v-axis, about the ,\-rixis. 

A. 85.63 C 95 35 

B. 93.41 D. 83.78 

Determine the volume of a spherical wedge uf radius 2 
m and a central angle of 1.25 radians. 

A, 6.67 nA ‘ C. 9.85 m 3 

B. 8.64 m 3 D. 5.71 m 3 


PROBLEM 15-12 Find the 


ttui the volume generated bv revolving (he triangle 
■'hose vertices arc (2, 2), (1, 8), and (6, 2) about the line 


3* - 4m - 24 = Q t 

A. 365.45 

B, 490,12 


C. 54.165 

D. 422.23 


A light bulb is placed at a certain distance from the 
surface of a spherical globe of radius 2D cm. If it 
illuminates one-third oT the tula3 surface of line globe, 
how far is it from 1 he surface? 

A, 30 cm C. 60 cm 

B. 35 cm D, 40 cm 

A conoid has a circular base of radius cm and an 
altitude of 30 cm, Find its volume in cr. 

A. 32,457 C 24,486 

B. 29,452 D. 18,453 


pip 'BLEM I? - 45 A sphere having a diameter of 39 cm. is cut into 2 
segments, The altitude of the first segment is S cm, What 
is the ratio of the volume of the second segment to that 
uf the first? 

A 3.2 

B. 4.7 


C. 5.8 

D, 2.5 
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Solutions to Set 15 
Spheres, Prismatoid, Solids of 
Revolutions, Misc. 


SOLUTION - i 
Arts A 


A ns LI 


Arts- B 


V = r 3 = 36; r = Zm ^ 

/l. ~ 4-. i - =41^2.^ = 52.7 in- 


SOLUTION - i Since all spheres are similar, then; 


A f r l 

wiiere /U = 1.21 A* 

•%2 r 2 

—--2— = ; H = 0.9091 

1,21 A s] [ r 2 r 2 


= (0.9091 p; ft = t. 331 ft. 


Therefore, the volume is increased by 33.1% 


SOU JTIQN l -1 ■ 3 Since all spheres L ire similar, then; 


f where /ft = 1.21 ,ifti 
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SOLUTION 15 ■ i 
Ans; B 


m-A* 

d 2 = ],1 rfi 


M .i 
ft ' ft 


0.909091 


Thus, the diameter is increased by 10% 

Since all spheres arc similar then; 



Sphere 1 Sphere 2 

Radius - n Radius =■ t 2 


l sl - I “I 


where /\ - 1.12 L -%j 


j L ii 

1.21 A ti 


- f 4-1* ■ 

UJ ' 


2-L = 0.909091 


;j. = il *= (0.909091)3 
ft ..ft J 
ft.- 1,331V] 

Increase = 1,3M ft - ft - 0.331 ft or 3311 % 
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SOLUTION It - ^ 
An& D 


SOLUTION IS ■ 0 
Ans; ii 


Since all spheres are similar, then; 


Vi_ B - a 


; ri= L2 ri 


- Ps4 

I"; 1 1.2^ J 

Vi = l,72BVi 


0,5757 


s'he volume is increased by “2 ( H% 

Lot 7ind V; be the volume of the Lugger and smaller 
spheres, respectively, and whose corresponding radii be 
r T and j\ then; 

Vi+Vj = 819 ^(1) 

riiiy=*m ->(2) 

Fnr similar solids; 




5< )LI TION 15-7 
Ans; D 


Substitute V| in Eq. (3) to I=q. (I) 
§ V a + V r : = 819 

§■ V : -fil9 
1/j = 243 cu. irt. 

For simitar solids; 

liefer 

A “ 1.1025 a 


Therefore; the surface area is Li icreased by 10,25 % 


SOLUTION It - rt 
AitS: A 


Volume of sphere “ 4 K r1 = 904.78; r = % m 

7t/j 2 

Volume of spherical segment = —- (3r - Jr) 

ji2 

Vo I ume of s p he rica I s eg m uni : —[3 f 6} - 4 ] 

■J 

Volume of spherical segment = 234.57 ett, m. 
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SOLI I ION 15 9 
Ans: L) 


SOLUTION It - IQ 
A ciSi A 


SOLUTION 13 - LI 
A us. A 


SOLUTION 15 - 12 
Arts: G 



R a IQ ft 

^ V it _ ~ r 

Volume 3 —— (3R-h) VeiG 

A a = 1 ir 2 = 75*; r* - 75 

From the right triangle shown.: 

R 1 3 (10 - A)3 4- r 

[10 - h} 2 - W - ?B - 25 

10 - h - 5; h ™ 5 can io-n 


Volume 


-|3(10}-5] 


Volume = 625 x/3 cm J 


■ Hi|’|v sfvi ,. - 1 cvl.i-.ii'i ' Vdplichf 

VerTvpl}- ‘.pv;i2 " nl'(ZrJ - T "iT 
1 I'nl^j ^jr.ife = ■y Iff'' 


T.ct V, v r a and d be line respective volume and diameter 
ni the bigger and smaller spheres, then 
d/D-2/3 


Since ail spheres are similar, then 


But i' + i 1 = 1260 

V + (B/27]V " 1260 l r — 972 lie. m. 
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■ir'i Lt TIOW 15- 1 3 Vot Lime of spherica t segment of two bases: 

Art* B > 

V = [ 3n 2 + 3fB + h 1 \ 

6 

V =■ [ 3(31 3 + 3(4)- + 6 a ] 


V-348.72 m'. —JTTTT= 92,011 g..l S . 

3.79 In/gaE 



MLtmoMiy: 14 v _ 

V = 50k cm a tt. 


SOLUTION It - It Volume! of spherical segment of two bases: 
Afis: B _v 

V - —,{+ 3&= 4 JF J Tj 

6 T 5- 

V = ----■ f 3(3}= + 3(4)- + 6= ] 


y . inaolit/nv- 

V = 343./2 m' ;«■-—. 

3.79 lit/gal 

V = 92,011 gaEs, 

SOLUTION 15- Hi A^ c =2nrh 

Ans: Ei . 

^ upper 2 anu _ & 

T ™ “ 7 

* 1 lower zonq 

2ir(10)Ji 3 

2tt(IG)(20-7j) 7 

7/i = 6P - 3h 
h - 6 cm 

Jr = r - ft - 10 - 6 a 4 cm 




SOLUTION 13- 17 
A nJi; A 



1 htr volume of spher ical segment is 
V m - (3R - h) t where R c 1 m 
When the depth Is h = 1.75 in f 

1 / - IS f ^ ’ - > r i f \ ■. t ? et \ 
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SOLUTION IS - It) 
Arm A 


Volume 


Volume 


SOLUTION In - :-:• 
Ans: C 


SOLUTION IS 20 
An a; A 


SOLUTION 15-21 
Ans: Li 


Volume required = l.. - V .. 

From the figure: 


Volume of cube = _v' = ~ 
ii = 14^3 * 24.2487cm 
Radius oJ sphere j = 12 
Volume required = 4- nr' O 
Volume required = 4 nJ 2. 


SOLUTION S' J.: 
AJTS; C 


For the 3 marbles to fit the box tightly, each must 
havu ,i dLim o ter of 1 nr a ra dt li- o f 0.i" 


The volume of water in the container is equal lu the 
volume of the cube minus the total volume of the 8 
marbles. 

4 i(0.5)b8 

■ 3,8] I at, inches 


SOU TION 13-23 
Am: U _ 


The water in the lank has Hit? shape of a spherical 
segment of depth /j. 

The \ ohmic is given by: 


1470.265 » [ 3(15) -h j: N04 = 45^ ■ .V 

By trial and cm>r using the choices, h =f> cm 
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Hld-SKtiOn 


SOLUTION 1;' 24 The watfif In the tank has the shape ui 

lMv "■ a spherical segment <jf depth ft. 

The volume ts given by: f p 

V - — (3K- ft) [ 

3 L-—-- 

_(,a Sj ■ 

5.236 - (3(2) - ft J 

5 = m-ip 

By trial arid error using the choices, ft - I 111 


SOLUTION ]S - 2-1 The volume of spherical 
An>i: n segment is: 


Vnval - (3 r - .6) -- 

Knut = 12rc (3r - 6) 

I inl.'.l “ Vhljtl I'Vffiic < but i^hl.irk = V'^Jui, 

■ "■ >1 ■ I i 'white V white ’ 2 VVlisii? 

I2jt (3r- fi) = 2-^11 pr-4) 

54r- 108 = 45r -64. fir - 44; ?' - 7.33 inches 

■'■I JIJ. H TON I-. - 2fi The waiter inside the tank will assume _ 

A r 1S ' c i lie shape of a spheri ca l s£gme li t, 

^ A— 

The volume is r V = ^ [3r - ft) r~^— 

nft” * V r : 

20.5- -— [ 3(2) - ft ] 

By trial and error using ihc choices, h - 2,3 m 

Si;],] I ION I a - 2 ■ 1 he volume of I he sphere of radius r is; 

V - 4- k r- = 36m; r = 3 m 

Trie surface area of a sphere is: 

,4.-4 nr 1 = 4 -p) J 
A, - 36vt 9cp m. 


SOLimON 15 - 
Ans D 


SOLtitlQK 15 - 29 
Ans: A L 


No. of balls that can 
tightly befitted = 4(2)(2) = Ifi 

] Free space = Ifi*, -1 fi >: \\ P h,-n : 

Free space = 6(3){3) -16 4 *(0.75)" 
Free space = 25.73 cc 


V ~ |/L t + 4 A t'r + A l) 


V 


vj 


L 


LV 

v 


V = ^[o^4(2r)[2r) + o] 

V = 16 rY3 


SOLUTION 15 - 3(1 The sofid is a prlsmatoid with 
Ansr c Ay - 0 f A 7 = 0, L = 20 

Am - V;( 2 a)( 20 ) sin 60* 

A.n = 173,205 cm- 


^ " ~h ' ,J ^ 1 + + ’^ 2 '* 


V> a11 [ 0 + 4(173.205) -0 
y = 2309,4 cm-’ 


solution 15-31 
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The area of a regular hexagon of aide it is: 

A = V±nZv.n6Q c a 2 /2 

V “ H#1 +4A tB+ A 2 \ i L*h;A 1 = 0 
n 

A i = 3 V3 ^ /2; /L in = 3 (b/2}= /2 = 3^3 ^/S 

V'= ■ 4>;^f 2 /a-o] 

Note: The given solid is a pyramid. 

V = 4 Ah = 4 [3 $b*f2]h 



SOLUTION H ■ \2 
Ansi D 


13y the second proposition of Pappus, 
Volume “Ax 2nR f where A is the area of 
the circle and R is the distance from the 


renter of the circle (h, A-i 1 1 > LVil- fine 2.\ - 3y 
-12 = 0 . 


Solving for the radius of the circle; 

, V 2 + ui + 4,v - 6ij = 12 

X 1 + 4jc + 4 -i- iy 2 - 6y h- 9 = 12 h- d + 9 *25 

(x + 2y 4 {u - 3)1 - 5 2 

y - 5 and center (h t k) = {-2, 3). 


Solving for R\ 

Distance from 2\ - 3y- 12 - 0 to (-2. 3) 


R = 


2(-2)-3P)-i: 

00 


= 6.m 


Volume - [jt(5) ? ] > 2 n (6,934) 
Volume = 3422 cn. units 


sou no n is - 33 

Ans: D 


By the second proposition of Pappus, Volume = A * 2n R 


1 1 

For the ellipse^ 4 4y : = 36 or — 



= 3 and h = 2 and center is at the origin (0 P 0). 


A = 7T rib = ir[3)(2) = 6?t square units 
R - distance from center of ellipse (f), 0) to the line 4 .t + 
3:y - 21} = 0 



units 
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p 4(0) + 3(0)-20 _ , 

V4 2 +3 2 * 

Volume = 6n < 2jt[ 4) 
Volume = 48 n 2 cubic units 


SOLUTION 16 ‘54 
Ans“ H 



V - Ax 2 f. r 
A -i id b - 7i(3)(2) = Gn 
r = 3 


V = 6 71 X 2n(3) 

V = 355.31 cu. units 


SOLUTION J5 - 33 
Arts: II 


The circle has a radius of 6 
with center at (0, Dj 

Using I ! li ppu's Then re n ■.: 
V-Ax2xR 

V - Vin [6)5 x 2rr [12.546) 

V = 2228,33 cu, units 




SOy.iTION 15 -36 
Anv D 


ti = x sin (45 s 4 r) 

ti- (r? 4l /2) sin (#4 0) 

By the second proposition of Pappus: 

V * A 2nd - (n : ) 2rt (u V2 /2) sin (45 s 4 fl) 

V = r. if' 42 (sin 45 D cos 0 + cos 45~' sin. 0) 

but sin 45 r = cos 45° = I / 4l 

V = n jP </2 [(1/ v2) cos 9 +[1/S \ sin it] 

V = ti r r fssn 0 4 cos fl) 
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SOLUTION I* - 3? 
AD5: D 


Volume = 4 ;r where- c = 
Volume = 4 ?t(6){3)(6) 
Volume - 144n cu. cm. 


SOLUTION 13 - 38 
AnSr B 


Volume c A h 


*- ^ .T 

liecblir “ ^4 tri;Ulj;le 


'WgTJicpI 


Volume - 1177 - 2 - 23*54 In 3 

The volume of n spherical wedge of central angle 0 is 
directlv proportional In tire volume of sphere, which is a 
spherical wedge of central angle 2r. 


SOLUTION 14 ■ 39 

Ans. n 


SOLUTION 15 - 40 
A ns; D 


The solid formed is 
a prolate spheroid 
when? 1 : = Ft = 2 
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Volume = -- iwi?r - — Tird? 2 
3 3 

Volume " 4 n15){Z}- = B3776 cubic units 

J 

Note: ,\'n tjeed f ■ 11 % Pappus Theorem as fugga-ted iu j; L ' 
prohiem 


SOLUTION 15-41 
Ansi A 


^ il'i'i^v _ 4 i ^toaige _ irt2Y 
0 2 7 ' T25 ~ 

I'winlrL' = 6.67 cm m. 


SOLUTION 15 - 42 
Am: D 



Area = V;(4)(6) - 12 
By inspection, eg (4,4) 


Volume = A 271 K 
Volume = 12 * 2r 
Volume =42123 



SOLUTION 14-43 

Alls: D 


A iirjlr 4 ' J hj-hi'hK 

2nRh = 4 c4rr^- 


2*(2Q)Jt “ fa(20p 

h - 13.333 cm 
x=20- 13733 
x - 6.667 cm 



cop 0 = -f 
R 

0 = 70.529° 


6.667 

2D 
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Volumc of cnnoid = V: Vol of circuinscriL-ing cyUnder 
Volume of conoid = Vu A„ * h = M.[k(25) 2 x 3fh] 

Volume of conoid = 29,452,4 cc 
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SOLUTION 15-44 
\ns: fi 


Vo I u me = [M - /j) 

iS|li[3(15)-22] 

Ratio ^- 

1 ^-[3(15)-B] 

Ratio = 4.7 


SOLUTION 15 - rS 
AnS; B 
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ANALYTIC 

GEOMETR Y 

Plane Analytic Geometry 

CARTESIAN OR 
RECTANGULAR 
COORDINATE 
SYSTEM 


Th^rcT Quadrant £ Fourth Quadrant 

ko W4 



Distance between The distance between point i/l) and P;(xi, iyj) is; 

Two Points 

rf = 


STRAIGHT LINE A straight line t& a line that iloes not change in 
direction. Thu it has a uniform slope 

General Equation The general equation of .1 straight line is: 

of a Line 

Ax + ffy + C = 0 























Vi Vol, of circumscribing cylinder 
;A ■ V^[jr(25} 2 ■ 30] 

20/152,4 cc 


Volume uf conoid 
Volume of conoid 
Volume of conoid 


SOLUTION- 15345 
Ans: U 


Volume 


334 P*** 4 

Solid com elry 

1 
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SOLUTION h - 44 


\m B 

M 
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Part 5 

ANALYTIC 

GEOMETRY 


Plane Analytic Geometry 


CARTESIAN OR 
RECTANGULAR 
COORDINATE 
SYSTEM 


Second Quadrant 

(i +) 


First Quadrant 
E+j ') 

(3r 2) 




Third Quadrant 


FOLirth Quadrant 

( + . 0 


Distance between The distance between point P\{xu yd and Pjfxi t j) is 

Two Points 


STRAIGHT LINE A straight line is a line that does not change in 
direction Thu it has a uniform slope. 

General Equation The genera] equation of a straight line is: 

of a Line 

Az + fly + C = 0 
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To yoke a line, either fawn pirniM nr anc point ami a 
simw mus t be knp wn. v 

j. " 

Vr)L / 

\ (0 f b) 'jr A5c + By t C ■ Q 


Hxuvd d 


(a, 0) / "j- x i 


yv-lriterwpC 3 


KT.IlrrcCpl, a ' 


Slope of the Line The slope of the line passing through points 
Pi(*i, i/i) and fjf.'Ln, y 2 ) Is: 

rn rise ]i 2 -y ] 

Slope, w - -—■ = --—-— 
run “ rj 

where w is positive if the Line is 

inclined upwards to the right, ^ 

i 

tit 3s negative if the line is % 
inclined downwards to the 
right, 

m is zero for horizontal lines. 


STANDARD EQUATIONS OF LINES 

1, Point-slope form Given a pom I P](.V], yO and slope its we; 

y - i/s E m (x - xt] 

2, Slopedrtercepl Given a slope i n and ydnlercept: 

form y = ju x + b 

3, Intercept form Given x-intercept a and y-intercept 6: 

£ + *-i 


4, Two-point form Given two points Pi(.\'i, a/tj and Pi{x 2 , yz)^ 

izi i = n~Jx „ m 

Jr-X| 
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Note: All these four standard equations can be 
reduced into the point-slope fbnn. 


Angle between Two The angle between lines L, and j'., is the angle ft that 

r _ L i i . . . .. “ 


Lines 


i- must be rotated in a counterclockwise direction to 
make it coincide with i 2 . 


M slope m- 


Oi = arc tan 

L, slope m : n-, ^ardan .ti. 


iL 


Distance from a 
Point to a Line 


0 = tt 2 - ci | 

, m j - nu 

tan ft = —-- 

1 + rify r?j^ 

Lines arc parallel if j?p t = »r a 

Lines are perpendicular if w, - - — - 

;ifi 

The distance (nearest) from a point TVf.ti, iM to a line 
Ax + By '+ C c 0 is; 



Lire: a* + dv + c = L] 


- - -----> X 


Ax j +- B if j -i- C 

i t!a 2 +b 2 


Use of Sign: 

■(+) if B is a posit: ve number 

(-} if B is a negative number 

( f )il the point is above the line nr to the right of 
the fine for a vertical line 

(-) if ihe point is below the line or to the left of 
the line for a vertical line. 

That is; 

[f B is positive and the point is above the line, 
then use (+)(+) = {+) 

if ft is positive and illf pinint is below the line,, 
then use (+)(-) = (-) 

If 3 is negative and the point is above the line, 
then use 

If B is negative and the point is below the Hue, 
then use 
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If only die distance is required I hen use the absolute 
value, 

Jr 


[■4^\ +■ -+j?| 

^A 2 -rB 2 


Distance between 
Two Parallel Lines 





Division of Line 
Segment 


x 




r t + r 2 


_ , v i r : ~ .^: r ] 

y p ” 

r n +r 2 


Midpoint of a Line 
Segment 


The midpoint y m ) a line segment through 

from Pifx tl i/ n ) and Pzfa'z, yi) is: 



AREA OF 
POLYGON BY 
COORDINATES 


Let (x„ i/i), {* 2 , .Vj)r (ft, Jfe), C^-i- M' (■*«• .V-) b( ; the 
consecutive vertices of a polygon arranged jn 
cnunfaVL-JGdfomse sense. The area is: 


A = - [l,t i y z + .v 2 y 3 +■ .) - {y i i + V 2 * 3 + -) ] 


Engineering Part S 

Mathematics Vof, 1 _ Analytic Geometry 339 

CONIC Conic sections a locus (or path) of a point that 

SECTIONS move? such that the ratio ni ils distance from a iixod 

pcirri! (called I he focus) and a fixed line (called the 
direct ri v) is constant Th i s cons Pint rati a i s cal 1 ed the 
eecctjlridixf, e of the conic. 

The term msL sl.tvhuu was based on the fact that 
these arc see I inns formed ii a plane is made to pass 
though xi cone. 

If the culling plane is pnriiUd to the fccfse of a cone, the 
sect inn formed is a circle. If it is parallel fa. the 
element {or generator) of the cone, the section formed 
is a para bn Li, If it is perpendicular to the base, of the 
cone, Iho section formed is a hyperbola. If il is 
oblique to the base or element of the cone, the 
section formed is an ellipse. 

1*0 W 

Circle Parabola 



ellipse Hvocrbalo 


Figure: Conic Sections 


General Equation +J$m + Cy : + D.r + Ey +■ F = 0 

of Conics 

If B * 0, the axis of the conic is oblique with the 
coordinate axes (Le noi parallel to X or V axes). 
Thus if I he axis is parallel to either X or Y-axes. the 
equation becomes 


Ax 2 +■ LV + Dx + E\j + E = 0 
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Other Important Imagine that the surface of a conic b mirror thot 
Properties of Conic reflects light (or any material that reflects sound 
Sections beam). The following illustration shows how these 

rays are reflected from its source. 


Parabola 


Ellipse 


Ellipse 


From the foregoing equations; 

If B 2 < 4 AC f the conic is an ellipse 
If B 1 =4 AC r the conic is a pitrttbtjfci 
if B* > 4AC, the conic is a hyperbola 

A Is-Oh a conic is a circle if A = C, an ellipse if A ^ C bu| 
have the same sign, a parabola if either A = 0 or C - 
(I. and .i hyper bob if A and C have different signs, 


Circle 


Asymptote 

fote.-nUtt! 
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The parabolic nrj^crrrr> 
example. 


communication is one 


Psratin! 

surface 


CIRCLE 



Circle i- : tire Incus of a point that moves such thru ii 
is always equidistant I rum a lived point called liu 1 
center, Tire constant distance is called line radius of 
the circle. 

r = radius 
(d,= center 


General Equation Ax' + Ay 1 + Dx + Hy + F- 0 

of a Circle [A = C) . w*? + j»*D* + £y + F-0 

To solve a circle, either one of the following two 
conditions must be known: 

L Three points along the circle. 

Solution; Use the general form, ■ 

2. Center {h, ir) a nd the ra dins r, 

So lu tic n ■ Use I he standard erf jj . t f run 
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Standard 
Equations of a 
Circle 


Center at [h, k) 


(x- /j) : + {i/-A) 2 ^ r ‘ 


Center a I {0 r 0) 


A 2 + V 2 = r~ 


For the circle Ax* +■ AaA + tlx + Ey + F- 0: 

4 

2,4 2A 

fo* + B 2 -1AF 

r "r 4 A 2 


PARABOLA 


The loois of the point that moves such that Its 
distance from a fixed point called the focus is ahvavs 
equal to its distance from a fixed line called the 
directrix, 


•>'/ l iTJ 




V \ / K 


General equation 
of parabola 
(A or C Is zero) 


d : =d; 

ft = distance from the vertex to the focus 
LR - length of latus rectum 


Ax* + Da -i- Ey *■ F = 0 \ j s~\ 
2 + Dx + Ev+F=Q ' 


Ci f + Djt + Ey + F = Q ^ - *Nj 

or y} + Dx + Ctf + F - 0 






Engineering Part 5 * , _ 
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To solve a parabola, either one of the following 
conditions must be known: 

1. Three points along the parabola and an axis 
(either vertical or horizontal) 

Solution: Use thegerimilform 

2. Vertex (Jj, A-) r distance from vertex to focus a, 
and axis. 

Solution: Use the standard equation 

3. Vertex (ft, k), and location of focus. 

Solution: L/sf file standard equation 


Eccentricity 

The eccentricity of a conic is the ratio of its distance 
from the locus (dq and from the directrix [ih). 

For a parabola, the L j ccedJxkity is equal :o ] 

r = 1 

Latus rectum is a chord passing through the focus 
and parallel to the directrix nr perpendicular to the 
axis. 

Latus Rectum, LR 


LR = 

r 4a 

Standard 

Equations of 
Parabola 

Vertex at (0, 0) 

\/^4nx 



f = 

r 1 = 


Vertex at {U f k) 

(y - A] 2 = V* - h J 4—^ ( 

.t 4j) : ■= 4a(\t - k) 


(v - k) 2 - -4af.v - /i) { 

\x-w-Mit-ky\p\. 
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For the parabola A v- +■ Dx + Ey + F - 0 i.ixis vertical) 


For the parabola Ci/ + Os 4 + F - 11 (axis 

horizontal} 


The Incus of the point that moves such that the sum 
ni' its distances from two fixed points called the foci 
is constant- The constant sum is the length of the 
major axis,. 2rt. It can also be defined as the locus of 
I he point that moves such that tile ratio uf it. L - 
distance from a fixed point,, called the focus, ^nd a 
fixed line, called the directrix, is constant and is Jess 
than one fl). 


ELLIPSE 


Elements of Ellipse 


Eccentricity (first eccentricity), e 


Distance from center to directrix,^ 


Length of latus rectum, LR 


Second eccentricity, r' 
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Angular ccceulrinlv, n ' - 
n 

Ellipse flatness, f = — — 
it 

Second flatness,/ n -—~ 

b 


General equation 
(A * C but have the 
same sign) 


Ax z 4 Ctf- + Dx + Ey ■+ f - Q 
or x' 4 C_y- + Dx 4 Hy.+ F = 0 

To solve a parabola, cither one of the following 
conditions must be known: 

1. Four points along the el lipse. 

Solution: Uf e the %eti urn/ fo nrj 

2 Ce n ter th . k) r sc m i - 1 no for axl s a, and 
semi-mi nor axis h, 

Solution: Urc the ftmtdard L'qttalion 


Standard 
Equations of 
Ellipse 


Center at (0,01 



Center at ( h , A) 


is - ,'Vr (y-fr) 2 
rr : r h 2 

(x-h) 2 {y-kf 

b 1 jfe 




Note: a > h 

For the ellipse Ax 2 4 Qf + Os + £y + F = 0 




The locus of the point that moves such that the 
difference of Its distance be tweed two fixed points 
called the foci is constant. The-constant difference is 
Lhc length of the transverse axis 2tr II may also he 
defined as the locus of she point that moves such 


HYPERBOLA 
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Miii I the ratio of distance from a fixed point, 
called the focus, and a fixed line, called the directrix, 
is constant and is greater than one (1). 



Elements of 
Hyperhola 


Equation of 
Asymptote 




A^rnptoH 


dl -d i = 2i? 


Distance from center to the directrix, d = : - 

c 

Length of Jatus rectum, f.R = : — 

The asymptotes of hyperbola has the following 
equations: 

(*-'<) 

Where f/r, A) is the center of the hyperbole and n-, 1 is 
the slope. Use (+) for upward asymptote and [-) for 
d nwnward asympto te. 

r?j 3 b/a if the axis is horizontal 
tts - afb if the axis is vortical 
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General Equation 
of Hyperbola 
(A and C have 
opposite sign) 


At- - G.A - Dx + Elf + F = n 
or . - - Cy- + D.y T Ey +■ F = 0 


Standard 
Equations of 
Hyperbola 


Center At {0, D| 

ff 2 h 2 


44 -^ 


Center at {Jr, A) 

i. 

* f 3 ":£-i X 


(y-Ap fr-fi)* _ 
a 2 


n. » 




Variations of 
Problems 
m Conics 


Note: ,r i i" ma; be gir eatvr , equa!, 11 r less than n h' 


For the hyperbola Ax 2 - t..]/ ; -+ Ox r Ely 1 F - 0: 


Jr = 


D 

2 A ' 



1. Given the equation of the conic, find the 
elements (center, eccentricity, focus, talus 
rectum, vertex, etc.) 

Solution: Reduce If.w enuathti to standard fyhu 
iind apply thti necessary font mbs. 

2 Find the equation of a' conic through given 
points, (3 points for circle, 3 points k axis tor 
parabola. ■! points for ellipse and hyperbola) 

Solution: Sir ball lute dir points lo the general 
t ’rpurr twt r a i nt solve fo r A , B. C, dc 

3 Find th.v equation of a conic, given the c feme ills 
(center & radium for circle; vertex and a for 
para hoi a; center, a, and b for ellipse and 
hyperbola] 

Solution: Reduce tht: equation i s'tandot'd form, 
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TANGENTS AND 

NORMALS TO 



CONICS 


^ir.t of 
tangsnev 


'-iTinconL 

N'ormal 


Unlike either curves, the I,inden t in any 
Cdttic Will pass i"inly through one paint. 
Tv ! i n l 1 the equal!- in of the tangent in -, 
ci i n w ■ ve j n a v ■ i; d Lfferential c a Ic: : 1 1 ::: 
nr make use nf the following 
substitution Fur line variables in the 
equation: 

,v- -> replace with, t,vi 
\j- -? replace with yj/ 3 

.v replace with - — : '— 
y replace with 


win ere (.t,, l/ i j is the point of Eaogency and |.r, y) is 
an\- point nn the line. 


Ga&e I find the equation of the tangent through a given 

point (.Vi # \i \ on the conic. 

* To find Hie equation of Elio tangent, we Simply 
replace this variables in l he conic with the above 
expressions and substitute for hi, yi) the given 
point. 

* We can also use differential calculus to solve 
foi the stope jit = d\//dx nf ibe ■. urve at the given 
point hi, y 3 ), then use the point-slope form of the 
line, 


Case Jl find the equation uf the tangent that pssseH 

through a given point y;) outside the conic, 

* To find the equation ol the tangenl, we apply 
she necessary' replacements of variables leaving 
'< i and !/i Unknown. Another equal inn relating s-'i 
l 1 nd i!; can be found bi substitntEng { r y], yj.) to the 
equation of the Conic, 3\ expressing yj in terror 
of X\ in either equation and substituting I he other 
equation, a quadratic ei[nation is derived in the 
Form Axr * A\‘i + C = 0. With fv 5 , rq) known, the 
tangent can. now be solved. 


Case HE f ind the equation of the tangent given the slope w 

of the tangent, 

* To find the equation of the tangent, we use the 
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slonedntercept form y - ~ + b lor the tangent 
line with m and b unkiiowu Since the line and 
the conic crosses, we can substitute this value of 
y to the value of y in the conic resulting to a 
quadratic equation in the form Av ? +■ Mr + l 0 
with A t B, and C as Junction uf W and b. Since 
the tangent passes through one roinl only, wi: 

g: = 4,qc ani,I solve h>r b With /■■ known and 
m given, the tangent can now be solved 

* Or, for this case, the value of (.Vi, ] /-,) can be 
found by differential calculus knowing that 
iiv/dx = slope = frJ After solving m, the equation 
of the line can be found using the point-slope 
form \j - y 3 = m(r - Ji) 


POLAR 

COORDINATE 

SYSTEM 


Sign Convention 


Distance between 
Two Points 


In tilts system, 
the location of a 
point is 

expressed by its 
distance r from 
a fixed point 
called the pule 
and its angle 0 
from a fsxeLl line 
Q, 


Q > 

# % 

/ 1 



J^le ^xis 


* 0 i s po s 1 Li VC {+} if mca$u red co uji te rc lac k w i se, 

* i.l is negative (-) if measure clockwise, 

* r is positive (+) if Laid tiff at llte tcrniinaI side of 0. 

* r is negative (-} if laid off at the prolongation 
through O from the terminal.side of &. 

The distance between two pa inis [r 3j 0-.) and (j":v 0j) 
can be found using cosine law. 
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Equations in rectangular form may he converted to 
polar form or vice versa, The following 
relationships can be found front the figure shown 



2 2 y 

r =x +y 2 

x = rc os a y-rsinU 


tan G - — 
x 



Polar Curves and Cordioid 

Rectangular r = ri(l-s 

Curves 


v = V* 


V = I V* I y = a x 1 

Cubic curve 



V J - i = X 1 y 1 = f ax* - 2) BowUe 
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x 1 y = ( 2 a -y) 

Witch qf Agnesi 


■ (a + D) ccs n -1 cos [la J - b-jn/bj 
= (a + b) sin U-b sir :..a - bjn/b; 
j = rad us of Fixed inner dnlt 
b = radius c-f r r mg outer cjl u 
Epicyioid 


x = a(d - sin Cl ) 
y = a( 1 cos 0) 
a = radius of roiling circle 
n = angfeof ititstlon 

Cycloid 


: + ; 



< i . 


y = sin (x) y - dps (*) y = tarv (x) 



r U “■ a" 

Trumpet 


r = j : COS iij 

Lemn Iscale 


(tectorocal Spiral Spiral nf Archimedes 





>>: ; ! 

) 

□ 

<f\ 

V J ' 





: = a 3Q 

Three-leaved rose 



r a CGL 2d 

Four’I caved rtlSC 



r = a sin 1 flpj r = n(l - msd) r * a - b cos 0 

Li m mq n of Posen I C.v diqd LFmacon of Pa sea I 
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SPACE 

COORDINATE 

SYSTEMS 


I here are three coordinate systems used in space 
h na I y tic geo me try. Ill v rechi ngifj a r r ey ] i tidrica l„ an d 
.spherical coordinate systems 


RECTANGULAR 
COORDINATE 
SYSTEM m 
SPACE 


In rectangular coordinate system, a point P(x, y, z} in 
space is fixed b\ its three distance .v, y t and z from 
the three coordinate planes. 



Distance between 
Two Points 
Pi(*i f Yu ?i) and 
p2{x 2 , y 2 , Z 2 ) 


CYLINDRICAL 

COORDINATE 

SYSTEM 



= vto ~ x if +0f2 =j) 2 

A point P in space may be Imagined as being on the 
surface of a cylinder perpendicular to the X) -plane. 
Py. 0. r) is fixed by its distance ■ from she XY-pUme 
mid b\ the polar coordinates (r t 0) of the projection 
of l fj on the XY-plane, 
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The rel ations be tween rec t a n gu 1 n r coord i na tes 
(.r, y t ::) and cylindrical coordinates IV, G, z) are: 

.X = r cos 0 


Relations between 
Rectangular and 
Cylindrical 
Coordinates 
Systems 




A point i rj in space may he imagined n> being on the 
surface of a sphere with center at the origin 0 and 
radius t. F{r, i U) is fisted by i is distance r from O r the 
angle i|> between OP arid the X-axis, and the angle 0 
wljjfch is the angle between the X-axis and the 
projection of UP on the XY-pl.mtx 


SPHERICAL 

COORDINATES 

SYSTEM 

















Relations between "Hie relations between ft£f2i£ufei* ctibSlSes (a, JJ 
Rectangular end z],mt\ spheri cal coo r d E na tes (<b. 0) a rc: 

Spherical 

Coordinates x = rein 4 cosOj r 2 = r 2 +■ yS + z 2 

S * stems jf-iJirf 



Plane 

4.r - 2t,i - z = LI 



Intersecting Planes 
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rfli I ^ n e, E 

Ana lytic G corn dry 



Parabolic) 

$ = x 2 + yj 



[ iyptirbplic Paraboloid 
x 2 i r ^ 2j? 

A 2 V 


c 
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PROBLEM 16 ■ 1 


PROBLEM 10 ■ 2 
ECF Nov, 1997 


PROBLEM 16 -3 
BGE April I99H 


PROBLEM li i 
ECE Nov' 1997 


PROBLEM 16-5 
PCI? Nov 1997 


PROBLEM ] fj 6 


PROBLEM Ilj “ 


PROBLEM 1m - K 
CP Nov. vm 


Stale the quadrant in which the coordinate (! 5, -7) lies, 

A. [ C. El 

U, EV D. Ill 

OF what quadrant is A, if sec A is positive and esc A is 
negative? 

A. [IT C. IV 

0, 1 D. IT 

Thosegmeni from (-1, 4) to {2, -2) is extended three times 
its own length The terminal point is 
A. (11,-IB] Cflt-20) 

U (It, -24) D. {-Hi -20) 


rhe midpoint nf I he line segment between Pj(,v, y) and 
P 3 (-2, 4) is P,„ (2, -1). Find the coordinate of P;. 

A. (6,-5) C. (6,-6) 

B. (5,-6) D. (-6,6) 

i met the coordinates of rhe point Pi 2, 4} with respect to 
the translated axis with origin at (1,5), 

A. (1,-1) C. (-1,-1) 

B, (1,3) D. (-1,1) 

Find the median through (-2, -5) of the triangle whose 
vertices are (-6, 2), (2, -2), and f-2, -5). 

A. 3 C, 5 

B. 4 D. 6 

Find the centroid m a triangle whose vertices are (2,3), 
(-4, 6} and (2, -6) 

A. (0,1) C (TO) 

13. (0,-1) D, '(-TO) 


Find the area of triangle whose vertices are A -if, 6 
(5,3) and 02, -5) 

& 34 C. 38 

0, 36 D. 32 


Find the distance between the points (4, -2) and (o, 1) 

A, 4,997 C 7,149 

B. 3.947 D. 9.437 


PROBIEM 16-6 
CE Muy 1997 
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PROBLEM If! - 10 
HI- April W\ 


PROBLEM If) - tl 


PROBLEM Hi - 12 


PROBLEM 16 - 13 


PROBLEM in M 
GF. \ov. 195)8 


I'KOllJTM If) - 13 
CE Nov WW 


PROBLEM 16 - 16 
Cfi Ntn lygfr 


l J lii JHLt-M L(: - J“ 
CE May iwi 


PROBLEM Id - IK 
ML April 1996 


PROBLEM id * 19 
ML April um. 
April 1996 

PROBLEM I 6 - iD 


Lind the distance between A(4, -3) and Bl-2, 5b 

A. 11 C. 9 

B. R D, 10 

M the distance between the points (SL 7) arid (3. y) is 13, 
what is the value of y? 

A. 3 C. 19 or -5 

B. -19 D. 5 or-19 

The distance between the points (sin x, cos .x) and (cos x, 
' sin x) rs" 

A, 1 C, 2 sin x .cos x 

B. 41 D. -■ Sin .v cos a 

Find the distance from the point (2, 3} to the line 
3 y i- 4y + 9 = 0, 

A, 5 Q 5.3 

B- 5.4 D. 6.2 

Find the distance from the point (5, -31 la the fine 
7.v - 4i/ - 28 = 0. 

A. 2.62 C. 2.43 

LL 2,36 D. 2.54 

How hr is ihe line 3.v - 4:/ + 15 - 0 tram the origin? 

A. 1 C. 3 

B. 2 D. 4 

Determine the distance from (5 r 10) to the line x - u = 0 

A. 186 C. 3.66 

0- 3-54 D 3.72 

Die two points on the lines 2x + 3y +4 = 0 which are at 
distance 2 from the line 3x 4i/ - 6 - 0 ere: 

A (-8, 4} and (-16, -16} C. (-5.5,1} and (-5, 2) 

B. (-44, 64) and (-5, 2} D, (64.-44) and (4, -4) 

I'he intercept form tor algebraic straight-line equation is 
A. J1/.T+ y/J.= 1 C. Ax + % + C=G 


B, 1/ - ??LX + h 


D. x/ ii + \j/b - 1 


Find the slope m the line defined b\ v - t — 5 
A. 1 C. V/ " 

B- 4/2 D. 5 + x 

ihe slope of the line 3x + 2y + 5 = Li is: 

A. -2/3 ’ C 3/2 

-3/2 D. 2/3 
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PROBLEM 16 - 
CE May 1997 


PROBLEM 16-22 
CE Nov. 199? 


PROBLEM Hi - 23 
CE May 1999 


PROBLEM 16 - 24 


PROBLEM 16 - 25 


PROBLEM In 26 


PROBLEM 16 ■ 2^ 


PROBLEM 16 - 2M 


PROBLEM 16 - 2v 


Find the slope of the tine whose parametric equation is 
y = 5 ■ 3f and a = 2 + f. 

A. 3 C, 2 

B -3 D. -2 

Find Ihe slope of the curve whose parametric equations 
are.v= -1 + i and 1 / = It. 

A. 2 ’ C. 1 

B r 3 D. 4 

Find the angle lhat the fine 2 if - Or • 18 = 0 makes with 
the^-axis. 

A. 74,77 D C. 47.77° 

B. 4I5" D. 77.47° 

Which gf the following is perpendicular to the line 
a/3 + v/4 = 1 7 

A* x ■ 4y - 8 — 0 C 3 y -4-5 = 0 

B. 4.x - 3y - 6 - 0 D. 4x + 3y : U -0 

Find the equation of lire bisector of the obtuse angle 
between ihe lines 2.V +■ y ” 4 and 4r ■ 2y = 7 

A. 4t/=1 C 2y = 3 

EL 8.r = 15 D. S.x + 4y “ 6 

The equation of the line through (T; 2) and parallel so the 
tine 3.v - 2i/ + 4 = U is: 

A 3.v - 2y 4-1 = U C. 3.x +■ 2y + I l » Q 

B. 3t - 2u -1-0 D. 3x + 2y - 1 = 0 

If the points (-3; -3), {x t tj), and (3,4) lie on a strmghi Isnc, 
which of the following is correct? 

A. + 2y -1 = 0 ‘ C. 2x + 3y-1 = 0 

0. lx + 3 } f + 1=0 D. 3.v - 2y -1-0 

One line passes through the points (I, ffl add (2, fij, 
another line passes through p, 3) and (-1, 5). The acute 
angle between the two lines is: 

A. 30 g C 6Q D 

B. 45° D. 135 s 

The two straight lines 4.v - y ^ 3 = 0 and Sx - 2y + 6 = 0 

A. intersects at the origin C. arc parallel 

B, are coincident D .nv perpendicular 


PROBLEM 16-30 


A line which passes through (5. hi and i 3, -4) has an 
equation of 
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WWHI.IvM I6>31 
\n- \nv I 1997 


PROBLEM id'.-. 32 
CE May J9% 


PHOHI.EM In - j3 
rciv Apt ;I 399H 


PROBLEM h. - i, 
ME April 1 m 


PR< MU.KM [6 . 
Cl£ May )996 


PROBLEM Id - 3d 


PROBLEM 3d - 37 
Cfi Mji.j L99& 


problem U)-3m 


PROBLEM lb . 3<J 
CE Nov, t99B 


A. 5y + 4 n +1 = Li 
[1. 5i- 4v -1 - 0 
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C. 5x - 4y +-1=0 

D. 5,r ■+ i/ - 4 - iJ 


Find (He equation of the line with slope at 2 and y- 
intprcept of -3, 

A. i/ = -By+ 2 C, j/ = *,v + 1 

B. i^2df-3 D, y=ic-2 

VVluu is the equation of Etline that passes through (4 f 0) 
and is parallel to the fine x -\j - 2 - 0? 

A. 1/ 4 * 4 4 - 0 ' C. y - .v -4 = 0 

B. i/-i + 4= () D i/4 x-4 = 0 

Determine 3 such ihnt 3,v + 2i - 7 = 0 is perpendicular to 
2* - fly + 2 = 0. 

‘ A. 2 C. 4 

H. 3 D. 5 

1 he equation o: a line that intercepts the x-axi$ at .r :: 4 
and the (/-axis at y = -6 is: 

A, p-ay = 12 C. 3x- 2y = 12 

gi3*-+%M2 D. 2*-# = 12 

I low far from the y-nxis is the center of the curve 
2.1 ■ + 2 l/ : + IQa - 6u -55 = 07 

A, -3.0 C. -3.25 

B. 2.75 D. 2.5 

Find the area of the circle whose center is at {2 r -5} and 
tangent to the lino 4x + By -8 = 0. 

A. 6a C. 3u 

B. % D. 12a 

Determine the area enclosed by the curve x 2 - 10r + Ju 
+ y 3 = 196 

A. m C. 12ie 

B 225* D. 144n 

Filial the shortest distance from the point (1, 2) to a point 
on the circumference of the circle defined by the 
equation x- + t/ : - I0.y + by - 30 = U. 

A. 5.61 ' C. 5.81 

B. 5.71 D. 5.91 

Determine the length of the chord common to the circles 
,V J + i f 2 = 64 and a - + iA - 16.v = 0. 

A. ' 13.86 C 13.25 

B. 12.82 D. 12.2S 
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PROBLEM 16 - 40 

If (3, -2) lies on n rirc 

to with center (-1. 1) then the area 


of fhe circle is; 



A. 5ti 

C. 4n 


B. 25n 

D. 3a 

PROBLEM 16 - 11 

The radius of the circle 2\ 2 4 2y' - 3x + 4y - 1 = 0 is: 

lE Nay* vm 

A. V33 / 4 

C y33 / 3 


B. 33 / 16 

D, 17 

PROBLEM 16-42 

What is the radius 

of ri circle with the following 

MF. April 199S 

equation? .r 2 - 6jc 4 id 

-4 V -n = n 


A. 3.46 

C. 7 


B. 5 

D, 6 


PROBLEM 16 ■ 43 
EOF April I99H 


PROBLEM 16 ■ mi 
CE Nov 1999 


PROBLEM 16- 15 


E J ROBt L : M 16- in 


PROBLEM 16 - 17 


PROBLEM 16 - 46 


The diameter of a circle described by 9V 1 - 9y 2 = 16 is; 

A. 16/9 C. 1 

B. 4/3 D. S/3 


Find the center of I he circle A + v- - 6,r 4 4 u 
A. |3, -2j C 4-3, 2} 

b. hi\ o. 


Determine the equation of the circle whose center is at 
(4, 5) and tangent to the circle whose equation is 
x 2 + iA ^ 4a + 6:,. - 23 = N. 

A. ' x- + y 1 - 8’v +■ lOy - 2 j = IJ 

B. ,v ; 4 iA 4 8.v -10y +25- 0 

C. v 2 + - S.t -10v i 25 = i! 

D. a j + \f - Bx ■ I0y -25 = 0 


The equation of the circle with center at \ 2, 3] and which 
is tangent to the line 2-0.v - 21 y 42 - D is; 

A. .v+ it 2 4 4.r - 6y -12“ 0 

B. .v- + i/ : + 4,v- 6y 4 12 = 0 

C. Y- + lA + 4.r + 6i/ - 32 - ft 

D. .v-' + \j 2 - Ax - faj- J Z — LI 


A circle has a diameter whose ends are at (-3, 2) and 
(12, 6). its Equation is: 

A, 4a ,: + 4i/- - 36.x 116c/ + 192 = 0 

B. 4v J + 4y- -36.x 4 16b -192 = 0 
C 4a- - 4t/ 2 - 36 x 16 y -192 = ft 

D. 4x- + 4:4 + 36* 4 Im/ - 192 - 0 


Find the equation of the- circle with center on >' + y = 4 
and 5x + 2y + 1 = 0 a nil having ii radius of 3. 

A .v-1- e/' s- 6.x - 16y + 64 = Lt 
B. v- + l/ 3 - Sr ■ 141/ + 25 - 0 
C .V+l/- + 6A-l4y-i 49 = 0 
D x 2 + ij 2 + d.x - l4i/ + 36 = 0 
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FROtjLHM lo -if) 
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If (3, ■ 2 ) lies on the circle wish center (-T T) lhen the 
equation of flue drde ts: 

A. rT" ■+ \f- + 2x - 2:/ - 23 = l) 

B .v - ir - 4.V - 2y - 21 - 0 

C *2 + V- + li - i/ ■ 33 - L) 

D. .v-+ V + 4.v-2^27 = U 

Find the uation of fc' for yrtifch ihe cqnudum .v- 'f jp + At 

- 2\i- k I rupresen I n point ebele 

A. 5 C. 6 

B, -5 D, -6 


ANSWER SHEET 


1 3 3 931 

2- 3 3 8 9 1 

2 3 $ S 9 5 
«■ 3 3 3 81 
s33511 

5 3 3 531 

7 3 13 3 3 
s. 3 8 t 8 1 
s. 3 3 3 3 1 

3 3 5 5 5 

21 3 5 5 3 1 

22. 3 3 5 5 1 

21 3 5 3 3 5 

2 j! 3 3 5 5 3 

25 ' 3 5 5 5 5 1 

25 3 3 5 3 5 1 

22. 3 3 3 3 5 

^ 3 3 8 8 5 

23. 3 3 5 3 1 

30. 3 3 8 9 3 

3 ' 3 3 8 8 5 
« 3 3 5 3 5 i 
« 3 3 8 8 1! 
« 3 3 8 9 1 
45. 3 | 3 8 t 
4B. 3 3 8 8 8 

37 3 3 3 3 1 
«- 3 3 8 3 8 ii 
4s 3 3 8 8 5 

5“ 3 3 8 8 8 

ii 3 3 3 3 5j 
«35331 
'3 3 3 3 3 3! 
1*33333 

15 3 3 5 3 1 1 
«33331: 
’ 7 3 3 5 3 5 
,8 - 3 3 5 3 3 i 
«■ 3 3 3 3 1 : 
20 3 3 3 3 5 

3' 3 3 5 3 1 

22 3 3 5 3 1 

33 3 $ 8 5 3 

33 - 3 3 5 3 9 
js 3 3 5 3 S ; 
“ 3 3 5 3 5 

37 3 3 3 9 5 

35. 313 0 1 

» 3 3 5 8 5 
«33535 

51. 3 3 8 8 5 

52 3 3 388 

53. 3 3 3 8 1 

54. 3 8 3 8 3 1 

! 55 3 3 8 0|! 

55. 3 3 8 3 8 ! 
57 3 8 8 8 5 

55. 3 3 5 8 1 
a S 3 8 8 1 
bo- 3 3 8 8 5 i 
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SOLUTION in -1 
Antr- C 


SOLUTION 16 - 3 
Am; C 


SOLUTION Jn - ' 
\n.s: C 


SOLUTION 16 - 3 
A ns- Ti 


This can be determined by assumption. 

iTrst quadrant: (try 0 = 3lT) 

sec 3D 11 = +1,1547; esc 3D 5 - +2 

Second quadrant: [Irv 0 - 12D'") 

sec 120 a = -2; esc 12LI - 1.1547 

Third quadrant: {by 0 = 241)"; 

gee 210°^ -U517; csr2lD fl - -2 

Pourlli quadrant; [try 0 = 

sec T0D D = 2; ' esc 3D()° ■ A .'l547 

Thus, 1 1 is „H the fourill quadrant 

'[.jj ji> * r 

.r - 2 = 3|2 - H)1 *\ 

x = Tl -\- $ 

y-{-2) = 31-2-41 *\ 

V - -2D \ 

Thus, tlic terminal \ 

point Is #1,-80) 

[he .v-co ordinate of I he midpoint of a [lit. -egnmnl is 
= (jn + T) / 2 
2;» [*+(*>)/2;*-6 

The incoordinate of the midpoint ut a line see: ■ H is: 
l/h, - {Ul + y?) / 2 
-1 = {y + 4 ) / 2; iy = -f. 

The coordinate of Pj is (6, -6) 

The corn'd innte os .1 point { 1 /) ■ 'Ll osp'S’ to a 

translated .1 vis (.u ia) i-- (.■■ ; v- 1 /- yd 

Coordinate = (2 -1. -! - .T - (1, I) 


Solutions to Set 16 
Points, Lines, Circles 


Engineering 
Mathematics VOf. 1 


Coordinate {15, -2) is in thv fourth (IV} juadran! 


SOLUTION lb - | 
Ans: li 
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SO] i tion 

Ans: * 


m m non id - ? 

Ansi A 


SDUTtUS Lti - H 
Ansi C 


SOU T1Q\ in - i) 
Afls: D 


S0I.LH10N Id - Id 
Aris: I) 


SGLimON ](. - I I 
Arcs: t 


The vertices of the triage are (-A, 2\, {2,. *2), and (-2; -5) 

[ he median. of a triangle is the line from oiie vertex to 
the midpoint of the opposite side. Since the median 
required is thmugh (-2, -5} f the other end is at the 
midpoint of the line segment through (-6, 2) and (2, -2) 

I .ociile the midpoint of [-6, 2) and (2, 2) 
v,= tT^V:)/2=[-^2)/2 = -2 
_y,, = (in - _\fi)/2 = [2-2J/2-0 midpoint (-21,0) 

I he ends of the median is at (-2,0} and [-2, -5), then, 

lt m * ij \-2 - (-2Jp + f —5 — G1 ^ =5 units 

The vertices are [2, 3'j r [-4, 6), and [2, -6). 

The centroid of a polygon of n vcrtie'es or sides is: 
v, = Z.\ / ir and ja = Ej/ / u. 

r r r = (2- 4 + 21/3 = 0 
JA = (3 + 6 - 6J/3 ■ 1 

1 hen-fore. the centroid Is at (0 r 1) 

Using area ht coord inales: 


V| -V-3 


1 

-3 5 2 -3 

f/1 f/2 ' 

' ¥,r 1/1 

" 2 

-i 3 - a -t 


A 23 - [ ( -5 + 6 + 24) - (A) - 40 - 2 ) J = 38 sq. units 


,J= 14 (y 2 -j,> 2 - ^{-5-4|-.[l !-2}] 3 

if = *L487 it ni Is 

I he distance between two points is: 

•l- A': v, r *(„, 4 |s-(-3)| 2 

rf Ki 

rr- = fri - .V|) 2 + (1/2 - I/|) 3 

13: = (3.-8j- 2 + ( V -7) 2 
[;/ - 7) 2 - 144; y - 7 -±12 
i/ = 19 nr “5 
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solution ifi - 12 

A ns: LJ 


SOLUTION 16-13 
Ans 1 II 


SOLUTION Uj H 
AilS: B 


SOLUTION 15-15 
A n.N: C 


SOLUTION Ifi - 16 
Arcs: B 


if = J (*2 ~^ ) 2 + {}! 2 - , 1 /]} 1 

if = ^(cos -v - sin v) 2 t r (— sin x - cosv)" 

if - v'irosi ? .v-2sin vcosa + sin 2 v -i am t * 2smjrcqsv rcos 2 v 

,i = 1/2 sin 2 ,v + 2 cos 2 .r ■ ^2(sin 2 v 4 ens 3 x) 

d*Ajl 

VfT? 1 

d . ki-y.-c _ 1 7 I 5 >f s = 2.357 


4a 3 - E 2 


V(7) 2 + H)' 


tJ = ^' ih l:1 —!, where (.t* i/ t ) - [11 0) 

d= 3(0)-4(0)+ 15 ^ 
v^) 2+ i'- 4 ) 3 


jf - I —L 2. ' (fibso lu te v a I ue) 

| y',1 2 ^ 
where: A = 1; B = -1 

C = 0; .v 1 = 5; and i/ : = 10 

«,= = 3.5355 

l/l' 1 


solution lo - r 

An.-i; D 


i _ ,U, tByn-c A = 3;B = 4 . c= _fi 

t4T7iT 

a 3v t -1-41/1 -6 

±V3 2 +4 3 ’ 

±10 = 3v! + 4i/i - 6 
3x! +■ 4 1/1 = 61 10 -> (1) 
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M4.IMON 16 - |H 
Am; I i 


[2 k - j'r - *1 = nl 

. 7/" 


3x* 4y - 6 =T| 


Sin a 5 1 a i. i /11 lies on 
It + 3y x 4 = 0, then 
It i +■ 3j/ = -l (2) 

Subtract; (lj *■■ 2 - (2);-. 3. 

tVv; + %i - 12120 
6.vi * 9i/i = ’12 

-Vi c 24 ± 20 


Using the positive sign: i/, - S;+4 find x = 64 
(64, M) 

L'stng tin? negative sign: \/_ = -4 and ,Vi = 4 
(4, -4) 

l'lius, Iliu points nsre (64, -44 land (4, -4) 

X EJT 

The intercept farm for a straight line is: — + j : = [ 


si )| i .' ION I' ■ - I '..' y - a = 5 or i/ = ,r + t 
^ A a up,, m = i 

'mii . iion (i ■ P( Givt-'n line: 3* + 2i; + 5 = 0 

An.s; ft *35 

Sipped ntercep I form: \j ■ -— x- - 

Slope - -3/2 

SCU.muN U,t - 21 = 5 . 3 f 

Ah T ]1 Y-iV/; 

V - 5 3{.x - 2) = 5 - .It + 6 
ii 1 = -34' +11r Slope, w - -3 

Another Solution: 

Slops c tfii / iff 

1/ = 5 - 3t; dt = -3 di 
v = 2 + f; dx = dt 
Slope = -3 i it / iii = -3 

MAU'TIGN 10 n ya _\ + f. f - v ^. ^ 

An>: A y«2f=2(.v-*-1)'; yr=2*+2 

I ht? rely re. slope m = 2 


P 
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Another Solution: 


Slope = i, r i/ / dt 
p = 2|# dy = 2 dt 
x = -1 + t; dx E r ti 



- 2 


SO Him :.'N In 1?. I'he angle that the line makes with the ,r-axls is the migle 
of Indinalion ui the line, which is equal to the tangem of 
its slope. 

2y = 9x i IS 
y =4.p.i: + 9, slope = 4.5 

tan 0 = slope = 4.5, ti = a retail 4.5 = 77.47° 

For the line x/3 + y/ 4 = t, 
j//4 - o /3 + 1 
1 1 - -i t + 4, slope jjf = -4- 
A line perpendicular to this line has a slupe of 3/4. 

Among the chokes, only the line 3,v - 4i/ - 5 - 0 lias a 
slope of 44 and is therefore is perpendicular to She given 
line. 

SOU [OSJ 16 - }-■ Since the angle of 
A inclination of the 

line 4 j - 2y - 7 is the 
same as ibe angle of 
depression of the 
line lx + i / -4=n, 
the bisector of the 
obtuse angle (as 
shown} is horizontal 
and passing through 
the intersection of 
the given lines 

Solving for the point of intersection: 

4 j - 2y - 7 = ii 4 : (]} 

2a' + y -4=0 -* (2) 

Add: Fa, (1) +■ Eq.(2) * 2; 

Bx - 15 «= 0 
v = 15/6 and y = f A 

I hug, the rcuinlion ot the bisector is y 'A or 4y = 'I 



SOliUTJON 16 l‘i 
Alls; C 
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SOLUTION 16 - 26 
Alls; A 


Thesl$ae‘ the given line 3.t -2$) +.$'='(jj is 3/2. 

Since 1 ht? required line is parallel to this line,, its slope is 
also 3/2. 


Hh point-slope form 
V ~ '/I = - -Vi) 

i/ - 2 = [3/2)(x - \) 

2;, _ .] = 3.\ _ 3; 3,v - 2y + 1=0 

'jOJJ IJUN 16 - 2 [f the points p3. -51, f.v, \t), and (3, 4) lie of a straight line, 
Alte: l] i hen: 

.y-{-S) = -I-(-5) = 9 = 3 
x-{-?>) 3^(-3> = 6 2 

2 y - 10 = 3 v + 9-, 3.v - 21 / - 1 = U 


Vis" \l l! ' ^ ln ” Hie angle 0 between two lines is. given by 

ten 1 1 • —— 1 where fpji and tth is the slope of the 

lines and in = (y : - - .Vi) 


5C.H.UTTON Ui -29 
Arts: It 


For she line through (l. 9) and (2. 6): 

r*i={6-9)/(2 = l)--3 
Far the Ituu through •! 3, Vi and (-1, 5) 
1**2 ” (3 - 3) / (-1 -3) =-1/2 


tan U = 


-1/2-(-3) 

1 i 3)[ 1/2) 


1 1 = 4 RO and 133 


I Ims., the acute angle is 45" 


I lie two straight lines given are coincident since they are 
equal, 


SOLUTION 16 -3fl. _j _ > H 

A ns: El TTte slope of the line is, in - ■-£ = — 

- 3 - 5 4 

By point-stupe farm: 

V-Vi’- Mx - vj) 

v-<> = (5/4)U-3> 

4y - 24 = 5,v - 23 
or5.r- 4:y- t = 0 
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SOLUTION It 1 ) - 31 Using the slope-intercept form: 

Ans: ] l y = mx+b 

y = 2x - 3 

SOLUTION 16 ■ 32 The slope of the given line x - y - 2 is I- Since ihe 
Anv h required line is parallel to the given line, its slope is also 

1. 

Using the point-slope form: 

V ~ J/i 

^ - 0 = l{.v - 4) 
y - x + 4^0 

SOUrrn >N In - 33 The slope of 3x + 2^ - 7-11 is: 

Anvil 2iy = -3 .t + 7 

y = (>3/2).v +7/2 
Slope - -3/2 

The other line must have ei slope of -1 / [-3/2) " 2/3 
Gy E 2v + 2 
y=(2/fl).v + 2/J? 

Slope = 2/13-2/3f £1 = 3 

SOL Li' n ON 16 - 3i Using L he i t s torce p t-fa i m. 

Ans: c l + t =1 

a b 

x + JL=i 

4 -6 

Multiply both sides by 12: 

3.x - ly = 12 

SOLU tlDN !■:■ - Phe center of the curve is (h. k) where h is its the lE[ stance 

from The e-axis. 


Reduce to standard form: 

2.l- + 2i/ 3 + LQ.v - % - 55 = D 

2r ;: + U).v + 2r, ,: - 6y - 55 

2f.i" + 5 l - (5/2)-) +■ 2ftd - 3y + (3/2) 3 | = 55 

+ 2(5/2)“ + 2(3/2) : 
2(.¥ + 5/2)i+%-3/2)2 “72 
(r + 5/2)’ + (y - 3/2)- - 35 

The center of the circle is (-5/2,3/2) or (-2.5,1,5) 
Thus the center is 2.5 unit - from the y-a\is 
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SOLUTION 16 - 46 
Ans: \ 


Area of circle ^ jt ^ 

] he radius of lhi circle k the distance from file point 
(Z -3} Ed the line It + 3m -8 = 0. 

,. = rf= '•'•'! t «"l _ | 4(2).K-i(-5)-6 = 3 

VA" 4 B~ | V^ i" | 

Area of circle = ?t(3)- - 9 ii square units 


SOLUTION 16 - 57 
An*: 


3oKe for the radius bj reducing the equation to 
standard form: 


x 1 - iO.y + 4y + y? = 196 

-v : - IO.v + 25 + f -*■ 4i.- + 4 = 1% + 23 * J 

(.v - 5)- + (y - 2)- = 225 ~ 15* 

Radius = 13 

Area = * r- = n 115)- = 225 t- 


$ >1! TJON Id - 38 
Am-, i 



Given: v- 4- i/- + JiU' + by + 3ft = 0 

Red uc i ng to stand a rd f on n : 

T- + h'v + 25 + y 2 1 - 6 j/ - 9 = '■ J + 25 - 9 
(x + 5)’ 4 {j/ t 3)-' = 4 = 2- 

Cunier (-5, -3). radius = 2 

1 *’' 


f rom the figure shown, the shortest 
distance is >. 

5 ~ d - r 

/“ V(-S J } 2 4 (-3 - 2)^ - 2 
s ~ 5.810 


K ■! I I '' 'k ti. 3V 

\jis A 



-V : + i/ J - 64 

Radius - 8 center ( 0 , 0 ) 

A" + I/- - Ib.V = 0 

v : - I for + 64 + if- = 64 

[\' -Hy + \f- = 64 

Rodius = 8 , center ( 8 , 0 ) 

a 2 = 8 : ' -4 2 
= 6.928 

Length of common chord - 2n 
Length l 4 rommun chord 1 13.856 
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Area of circle = ir r-' 

The radius r of the circle is ihe distance front (3, -2} to 
(-LI) 

' = V(-l-3)-4.[l (-2)T 3 =5 
Area of circle = n(5l- = 25 ic 


SOLUTION 16 - -51 
An?: A 


Equation of circle: It 2 +■ 2y ? - 3,v + -f ly -1 - i) 
Standard form: 

2f:v- - 8 v /2 + 9/36) + 2 £V - 2iv i 1) = 1 -2(9/16) 

4 2(1} 

2(.v - 3/2)- +20/ + 2)f “■■33/fi 
tv - 3/2)3 +. (J , 4 2) 2 - 33/16 

^ = 33/16 ,r = Mi}* 


SOLUTION Kl 1 2 

AflS: B 


Equation of circle: .v : * 6 a + }r - 4iy ~ 12 = 0 
Reduce lo standard form: 
x 2 - 6-T +■ f - 4y = 12 
x 1 - 6.t +■ 9 + y- - 4y 4 4 =12 -■ 9 - 4 
[x - 3)' + (I/-2J- *25 = 5- 

Thc radlus r is 5 


SOLUflr >N 16 -43 Reduce the equation to standard form: 

An.s: D $ X 2 + q,,: = ^ 

v 2 4 f = 16/y = (4/3)- 

Thus, the radius is 4/3 and the diameter Is 8/3 


SOLUTION !t> 14 Reduce the equation to standard form: 

AnS: A 

x 2 + if 2 6 -t + Ay - 23 = I’l 

{x 2 -Gx * L >) + (i/ + 4:/ + I) = 23 +- 9 - 4 

(v-8}--ti/-+2>’ = 36 

Center (3 r -2) 

SOLLJ'HON 16 - O £oive for 1 he cenier an d radin? of litc gi\ r en cirde: 

Ansi C T i + ^ + 4v 4 Gy - 23 K 0 

x 2 + 4-v - 4 4 y : j 6y 4 9 = 23 + 4 +- y 

(j4 2)i - (1/4 3)^36^.63 
Center (-2, -3); radius = n 
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vH- 1 . -2)l 3 

Radius of required i i rt te - d - 6 = 4 

Equation of required circle: 
(x-hy+[y^k)i = r2 
(,Y-4j* + (r/ - 5} = 4- 
.v 2 - fix + 16 + tp - % ■■ 25 = ! h 
r’+.jfJ-gr-TOv+25 =0 


' SOLI/TION 

A[IS; 


Canter of circle, (ft, Aj = (*2. 3) 

The radium of the circle is the distance from (-2, 3) to the 
tine 212v - 21y -42 = 0 


:i ,_ a?(-2|-2~Lp>-42 = 5 
v '( 2G) l ' i' (-21)" 


Equation of circle: 

Cr - A) 3 +• (if - k) 2 m r - 

v- + 4.v + 4 + r - Gy 4 O = 23 
.v 3 + f + 4x- 6j/ “ 12 = 0 


fU4 p» Hi - - J - 1 li l j diameter of the circle rs the distance from (- 3 , 2 ) and 

(12 - 6 ), and Its center is at the midpoint of the line 
segment defined b> ihesc points. 

Din meter = 2r = J[\2 (-A)] 2 +1 -ft - l} 2 = 17; t - 17/2 


Center. (ft,i i \ M ,. ]/■■.) 

■v,n = ft - j ^(a, 4 a-.) 

X m - C(-3 4 12) = 9/2 

t/m- = k - ’/i(2 - fij - -2 

Equation of circle: 

{* - A) :: + (Jf “ A') 3 = T 2 
(.¥-9/2)2 4 (y + 2)1 *= [17/2)3 

■ |J - 9.r + $1/4 4 i/ 3 4 4 4 = 239/4 

Multiply both sides by 4 

4.v- - 36.1 + hi + 4v : 4 Ifji/ + ]□ = 269 
•J.v 3 t 4i/2-36t + 16 if - 192 = 0 



f 
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SOLUTION k. • i - 
AnS: C 


SOLUTION 16 - 4? 
Ans: A 


Part 5 

E. 1 Analytic Geometry 4 


The center of the circle is die intersection oT the tineas 
4 i/ = 4 & 5;t' 4 2\j 4 i = n r 

From the given lines, u - A - < Substitute this to the 
other line: 

5x 4 2(4 - X) 4 ■[ = 0 
3t = -9 

x = - 3 ~ h .ind = 7 = k 

Equation of circle: (a - ft) 1 + (y - k) 2 = r 2 
[x 4 3)- 4 (v ■ 7 ) 3 = 32 
,y- + 6 x +94 f - I4y 4 49 - 32 
x*+if + te- I4y 449= (t 

Center of circle — (-1,1) 

Radius of circle is the distance from (4, I) to (3, -2) 
r- v /[3-(-1H 3 +1-2-1 7 


Equation of circle: (,v - ft) 1 4 (y - k)' = r 1 

V- 4 It - 1 4 k ’ 2\< 4 ] =25 

x 2 4 y - 4 2 v - 2y - 23 = 0 


SOLUTION 1(14 SO 
AriS II 


A point cirde has a radius of zero 
u 4 ]/ 4 - 2i - A - 0 

x : 4 j f- 4 4.v - 2i/ - k 
v- 4 : 4^.4 4+ i a - 2y +1 = t + -1 * 1 
(a- 4 2) 3 4 (y 1)2 * ft 4 5 

l ien A 4 5 = 0. A = -5 
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Problems - Set 17 
Parabola, Ellipse, Hyperbola, 
Polar, Space 


PROBLEM J7 I 

MtOBLKM 17-2 

frohIev r * 

iiigiujlM r - 4 
CE My 199ft, 
Mw 1995 


Die verity of the parabola \p - 2 .v + 61 / + 3 '& 0 in at: 


A, (-3,3) 
B- 3,3) 




I he lent; ill dJ the Lit ns rtvstiiii bf the parabola i/ : = 4 j?.v is: 

A. Up C , a 

B, 2p D. -4p 

Given the equation or’ the parabola: u :: - 8 a - 4y - 20 = ( 1 , 
The length of its latus reel uni is: 

A. 2 C. b 

fl. a b. s 


'"'■'hat is the length i : the I at lls rectum of the curve 
t-=- 12 v? 

A . 12 " C 3 

B. -3 fl -12 


Iti !',M j -j Find the ecuatlon uf the direclrix of the para hula 

j/ 3 4 l6x. 

A. ,v - 8 C, jc - -8 

B. a- 4 b.||-4 

PROBLEM I o The Curvc y = -.0 +■ v +■ 1 opens: 

Mf April 199 A. upward C la the right 

B to the left D. downward 


nil )tU.I.\r 1 " - 1 hi' parabola 1 / = -a 2 + v + 1 opens. 

N h 11 '' 1 |!: 1 A. to the right C upward 

B 10 the left D, downward 


Pkunu mp h 

or qml pjyti 


Find the equation of the a\is of symmetry of the function 
\f = 2.x 1 - 7 jr + 5. 

A. Tt+7=[) C. 4.r-7 = Q 

B. *-2=0 D. 7x + 4 = Li 


hind the equation of ihe focus of the center of the circle 
""In h moves so that it is tangent to the y-flxis and to the 
circle of radius one (J ) with center at (2 01 
A .v- +. yi. 5 , _ 3 = i i c. 2.t 3 + 1 A- M + 3-0 
B. T- - b.v 1 - 3 = il D. ch - bx +3 = 0 


PKOHI ! :M r U 
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PROBLEM T ■ I 
Cf Muy m~f 


PROBLEM 1" ■ 12 
ECK April mt 


PR OH LEM 17 - 13 


IIIGOLFM 1 “ In 


IMIOULEM ]7 - 17 


PROBLEM 17- !H 


PROBLEM 17- 19 

ok Muv vm 

CE May 20DA 


Find the equation of Hie parabola with vertex at ( 4 , 3) and 
focus at [4 r -I J. 

A. 1 A - 3,r + 1 61 / - 32 = 0 C. a- - 8 ,v - 16y + o2 = 0 

B ip + h.v -1 by - 32 - 0 D .v- - Sx + Iby - 32 - 0 

f : ind the area bounded b\ She curves ,v : + by + lb 0 . 
x - I = U, thejr-axts, and the i/-axte. 

A 10.67 sq, units C 9*67 sq. units 

B. 10.33 sq. uni is LX 8 st\- units 

Find the area (in sq. units! bounded by ihe F#^Lis 
X 2 - 2it ™ 0 and t* +■ 2if - S = U 

A. 11.7 G 9,7 

B. 10,7 D. 47 


The length of ihe lathis rectum of (he curve 
Ft - 2) 2 / 4 + fw + 4)V 25 = 1 is 

A. 1.6 L C. 0.80 

B. 2.3 D. 1.52 


PHOBLRM17 - H Find the length of the Jafus rectum of the folk)wing 
■CF. Nov. 1997 ellipse; 

25.G + 9V - 3UiU- - J4.II. + 1251 =0 

A. 3,4 ’ C 3,6 

B. 3,2 D. 3,0 

PROBLEM 1 “ 15 If the length ot the major and minor axes of an ellipse is 

1U cm nn'u S ciu respectively, what is lU- eccentricity ot 
the ellipse? 

A. OSS C. 070 

B. 0,60 D, o.eo 


Tire eccentricity' of ihe ellipse ,v : / 4 + 1/ 2 / 16 - 1 isi 
A 0723 C, 0.6B9 

B. 0.256 D 0.366 

An ellipse has the equation 1&.T 1 + % 3 + 3 Zt -128 = 0. ll& 
eccentricity is; 

A. 0.531' C 0.824 

B. 0.66 D. 0.93 

The center uf the ellipse 4.v 2 +■ y 1 - l6.t - 6y - 43 - 0 is at; 

A (2.31 c n t 9) 


A. (2, 3} 

B. (4,-6) 


C (i7.n 
D (-2.-5) 


Find Ihe ratio of the major axis Lu the mirror .axis id the 
ellipse: 

9.r- + Av 2 - 24 e - 72v - 144 = 0 
' C. 1.5 
D. 0.75 


A. 0.67 

B. 1.8 
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['liOiii I M • 2D I he area of she ellipse 9.v-' +■ 25iA - 36.i - 189 = i) is equal 

A, I5ji sq, units C. 25a sq, unit^ 

B. 2(k sl|. amits D. 30n sq. units 


PHOULEM 17-21 The ajfiea of the ellipse is given ns A - 3.1416 it bl Find 

CU: Npv\ 19V.H 1 he area of I tie ellipse 25 .a : > 16 ty2 _ |(jq t + 32 y - 284. 

A. 86.2 square units C. "68.2 square units 

B. 62.8 sq u are units D. 82.6 Ft] u a re 11 n 5 ts 


Hliagl EM i" - 21 

EXT \|SV 1995 


The semi-major axis of an ellipse is 4 and its semi-minor 
4 Ms is 3. The distance tram the renter to the directrix is; 

A. 6332 C. 0.6614 

B, 61047 D. 6-222 


12^23 Given an ellipse .c-/36 + i/*/32 t= 1. Determine the 
l '-I' 199“ distance between foci. 

A. 2 C 4 

B. -3 D S 


I'HDUUiM 17 - 2-1 

a • . mB 


Fftomi-M r - 25 
17 ! ipjrlt 1908 


PROBLEM | i - iii 


ittcmEM r 27 

BCE April jyya 


problem r - m 

CENnV, |'JUS 


I hw far apart are lhe diroctrfees uf Hie curve 25.x 1 + 9i/ 2 - 
AOU.r - 144i/ 4 1253 = 0? 

A. 12.5" C, 13,2 

B. 14,2 D. 15.2 

I he major axis of the elliptical path in which the'earth 
»wves around the sun is approximately 186,000,000 
miles and I he eccentricity of the ellipse is 1/60. 
Determine the apogee of the earth 

A. 94, 5511,000 mi 1 es C 91,450,[KJ( > mi Eos 

B. 94,335.100 miles D. 93.000,OOU miles 

Fitid the equation of the ellipse whose center is al (-3. -n 
vertex at (2,-1), and focus at (1, -1) 

A. 9a- +' 36 (r - o4.v s 501/- 116 = 0 
B 4.v J * 25v + 54,\ - 50W122 = 0 
C 9,v : + 25\A + 50.i + 50 i/T JOB = 0 
D 9.V‘+25^+ 54-c + 9^-119 = 0 

Point f J (.r, y) moves with n distance from point (0,1} one- 
hall of its distance from line y = 4 r the equation of its 
locus is 

A. kP + 3tf = U C. x? + 2i/ z = 4 

H. 2* 5 - 4[? =5 D. 2v 2 + - 3 

Fhe chords of the ellipse 64a- + 25y' - 1600 having equal 
sinpesor 1/5 ape bisected hy iis diameter. Determine’the 
equation of the diameter n| "the ellipse, 

A. gr - 64i/ = 0 C 5.v +■' 641/ = 0 
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PROBLEM 17-29 


Find the equation of the upward asymptote of the 
hyperbola whose equation is f.t - 2Y / 9 -{y + AY- / 16. 

' A. 3-t +■ 4y - 20 = 0 C 4.a + 3y-20=0 

B. 4.t - % - 20 = i! D. 3x - 4y - 20 = 0 


NtOBLhM 17 - J . ; .' The seml^conjugate axis of the hyperbola c' / 9 - y' / 4 = 

1 is; 

A. 2 C. 3 

B. -2 D -3 


PROBLEM 1~- 3 L 
* ECU Nov 1996 




PROBLEM l T ■ 52 


PROISI.IAI 17-|3 
ME (3cl- 1997 


PROBLEM 17-54 
ME Oct. 1997 


PROBLEM 17-35 




PROBLEM i' 1 - 36 


PROBLEM ]“ - 37 


! ROBJ.EM J 7 5H 
ME April ‘1996 


What is the equation of tEse asymptote of the hyperbola 



9 4 

A. 2r-3y = 0 C.2x-u = Q 

B- 3jc - 2y = 0 D. 2.v +y = i) 

The graph \f— f.a.-l) / {.a + 2|i is not defined n\i 

A. Q ' C -2 

B, 2 D, 1 

The equation x 2 + B.t + _;r' + Cu +■ D - 0 is; 

A. hyperbola " C. eU «B e 

B. paraboia D. circle 

The general second degree equation has the form 4.a 7 + 
Bxy +■ Ct/ 2 + D.a + £i/ + r - G and describes an ellipse if- 

A, B-- 4AC- 0 C. 0 3 -5WC = 1 

B. FA-MOO D. B=-4AC< 0 

Find die equation of She tangent to the circle .a 2 + r/ : - 54 
= 0 through point (3, hi. 

A. 3x + 5y - 34 = G C. 3r 4 5iy 4 34 = G 

B. 3i- 5y - 34 = 0 D. 3a - By * 34 = G 

Find the equation of the tangent to the curve +■ iy- + 4.r - 
I be * 32 “ u through (4 0). 

A. 3jt -4y +12-0 C. 3.a 4 h/ + 12=0 

B. 3* - 4y - 12 = 11 D, 3a +4j/- 12 = 0 

Find the equation of die normal to the curve \f- + 2.t + 3i/ 
= 0 though point (-5,2) 

A. tx 4 2y 4 39 = 0 C 2 jc - 7y - 39 = 0 

B. 7a- * 2y 4 39 — 0 D, 2i 4 7y -39 = 0 

Determine the equation of the line tangent to the graph 
v = 2h r2 +1, at the point (1.3). 

" A. p = 4.v +1 C. v = It -1 

B. y =*4r-1 D. V - 2.t 4 1 

■v I * 
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PROBLEM T?> 39 
1097 


PROBLEM l" - i'i 
i;E Nov, wm 


PROBLEM 17-41 
CE Muy 19% 


PROBLEM I" =J 
■ i May !'• - 


PROBLEM 17 & 


PROBLEM 17 - M 


PJtO.fcH.HM r n 


PROBLEM 17 - in 

ECF Non 3997 


PROBLEM L7 * j? 


PROBLEM I t 18 


Find the equation of the tangent to the curve .v : + t/ 1 = 4.1 
through (5,4) 

A. Si 1 + -ly = 41 C,4* + 5i/ = 41 

D. 4* - 5y = 41 D + 5* - 41/ - 41 

Find the equation of a line normal to Ihc curve v- = I6y 
at a t]. 

A. 2t r'V-a- H -0 C.Zv + ii-^0 


A. 2* r y - 9 = 0 
li„ Zv - if +■ 9 = h 


C 2v + y - 9 =U 
D iv + y + 9-0 


What is the equation of the tangent to the curve 9x 2 + 
25v 2 *225 = 0 at (0 r 3)? 

A. y + 3 = Q C. *-3-Q 

B. \ + 5-0 D. w - 3 - 0 


What is ttie equation pf the'normal lo the curve x : + if = 
25 at [4, 3)7 

A. 3.y-4l/-0 C, 5.r-3y = G 

B. 5.v + %- 0 D. 3.t + 4y = 0 


The polar form oJ the equation 3y + 4y - 2= 0 is: 

A 3r sin 0 ■+ 4r cos G - 2 C. 3 r ,.os 0 - 4r sin 0 = 2 
H 3 j- co- 0 + 4r sin 0 = -2 D 3r sin 0 ■' 4r tan 0 = -2 

The polar form of the equation 2>x- + l]f = 8is: 

A. f 2 = S £, r = &'• 


B r« 


cos' U-2 


D. r- - 


cos 2 6 + 2 


The distance between points (d, 30 3 j arm f-S, -5lFj is: 

A. 934 C 6,13 

B. 10.14 P. 12,14 

Convert 0 = a/3 to Cartesian equation 

A. ,r c ^t C. 3y = V3T 

B. y -x P. y - * 


The point ut intersection of the planes .v + 5y - 2;: - A 
3.t - 2:f + z = 3,. and x + u + z = 2 is: 

A. '{2, X jJ " C. f-l f I,-l) 

B. (Z0, -lj D. (-1,3/1) 

A warehouse roof needs a rectangular skvlight with 
vertices [3. 0, 0).. p, 3, 0], [0, 3., 4), and (0, U, 4). ]f the 
units are rn meter, the area of the skylight is: 

A. 12 sq. Hi. C, 15 sq. m, 

B. 2D sq m. D. 9 sq. m. 
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PROBLEM 17 - 49 


PROBLEM I" - 50 
ME April WP 


PROBLEM 17 ■ 51 
CH Nov. zmi 

CE May 2003 
CE Nov 2003 

PROBLEM 17-52 


PROBLEM 17 - 53 
CEXnv 2002 


FiiuLil i:m r -5-i 
QE M:iy 2002 


PROBLEM 17-55 


PROBLEM 17 - Si, 


PROBLEM P- 


PROBLEM 


The distance between points in space whose coordinates 
me (3 4, 5) and (4, h, 7) is; 

A, J C, 3 

B. 2 D. 4 

What is the radius of the sphere with center at origin 
and which passes through the point (8 1. 6)? 

A. in c. VIoi 

B. 9 D ILLS 

Points C (5 r 7, z) and D {4. T 6) arc 7.28 cm apart. Find 
the value of z. 

A, 3 cm C. 2 cm 

B. 4 cm D. 1 cm 

What is the total length of the curve r= 4 sin $? 

A. 8jt C. 2k 

ES. n D, 4 k 

A triangle have vertices al Af-3, -2), Bp, 6], and C(4 r 2). 
What is the abscissa of the centroid of the triangle? 


A. 3/4 

B. 5/4 


C. 3/2 

D. 1 


What is the distance between the vertices of the 
folio whig ellipse; i54.t : + 25]/ 1 + 16.:v -16^-640 = El? 

A. 5324 C 10.21 

B. 1Z54 Dj 5,105 

Determine the equation of tile curve such that the sum of 
Cite distances of any point of the curve from two points 
whose coordinates are (-3, (J) and (3, GJ is always equal to 8. 
A. 4x 2 + 491/’ - 343 C 7.v^+ 16^-112^0 

O. 7iT 4 I Gy- -112 - 0 D. + l6y- -112 ^ 0 

Find the volume of tJie tetrahedron bounded by the 
coordinate planes and the plane S.t + 12y ■ 43 - 24 = 0 
A. 5 C, 6 

P, 9 D. 12 

Fhfi distn.nccs from the locus to the vertices of an ellipse 
a re 4 u nd 6 units Da t erm i ne t he el I ips e f f a 1 n css. 

A. O.02Q2 C. 0.0312 

B, 0.206 D. 0.0107 

If the length of the lalus rectum of an ellipse is three- 
fourth of the length of the minor determine its 
eccentricity. 

A. 0,775' 

B. Q.332 


C, 0.661 
Dl 0:553 
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THCmLFM ] 7 59 


PRQBCEM r - on 


Transform r 


into Cartesian coordinates. 


3 i 2costl 

A, 5x- - 9i/ : +1 Zx + 9 * 0 C 5# * m + | Zv + 9 = 0 

B. S.t= - ^iy-- fI t -T e D O, 5.r- + V)r' + 12* - 9 - 0 

Find the polar corn'd incites fur t he point whose 
rectangular coordinate of f-6, -H). 

A, 110, -233.33°) C ( UU 26.87") 

B. (10,233.23") D. £10; -53.tt fi ) 


ANSWER SHEET 

i 3 3 g 8 1 
$ i 0 g i 

1 $ 1 1 8 ! ! 
«■ s $ e s s j 

s- 3 $ £ 0 | ! 

i88888 

7 38gfl 
»■ s t g 8 e 

9 - 3 1 8 0 1 
«■ 3 3 8 8 8 

9i 3 8 8 8 8 

99 3 8 8 0 8j 

93 8 8 8 8 1 

9*1 3 8 8 0 8 

95 3 8 80 0 

9 s 3 8 8 8 8 

9 ? 3 8 0 0 0 
» 3 8 8 0 1 i 
99- 3 8 8 0 0 

99 3 8 8 0 1 | 

«. 3 8 8 8 1 f j 
« 3 8 8 8 1 
« 3 8 8 8 8 
«• 3 8 08 0 
«■ 3 8 8 § 8 
«■ 3 8 8 8 1 

-7. 0 8 0 0 0 

is 3 8 8 8 0 
«■ 3 S 8 3 8 
so 3 8 8 8 1 1 

3 8 8 8 11 
« 3 8 8| 11 
« 3 3 8 8 8 
«38888 

>5 8 8 8 8 8 

« 3 8 8 8 8 
”38888 
,K 3 8 8 81 
is 3 8 8 8 8 
! ». S 8 8 S 8 | 
L_ ..... 

s'- 3 8 8 8 0 j 
99- 3 8 8 0 0; 
a 3 8 8 8 0 
a- 3 0 8 0 1 

, 95. 3 8 0 0 0 

96 3 8 8 0 8 

37 . 3 8 8 0 | 

99- 3 8 0 0 0 

99- 3 8 8 8 0 

3 8 8 0 0 1 

si 3 8 8 8 1 1 

53 3 8 8 8 0 j 

53- 3 8 0 8 0 1 

» 3 8 0 0 1 

55 3 8 0 0 0 

! 56 3 8 0 0 0 

57. 3 8 8 8 1 

55 3 8 0 8 8 f 
59- 3 8 8 0 1 

59 3 8 8 0 0 


Engineering Parts - 

Mathematics Vol* 1 Analytic Optometry 

Solutions to Set 17 
Parabola, Ellipse, Hyperbola, 

Polar, Space 


SOLUTION r- I 
A ns: D 


Reduce the equation to standard form: 
i / 2 - 2r = 2 a‘ - 3 

Add L J both sides; 

\f ■+ 6y + 9 E 2j - 3 + 9 
(y + 3) : = 2.v * 6 
(y + 3 y- - 2jr * 3) 

Vertex is nr (-3, -3) 


SOLUTION l -1 The length of the lutus rectum of the parabola i/ J = 4yi is 

v\ns ; a 4p, 


SOUFHGN 17-3 
Aris: D 


[‘lie length of the latus rectum {LR) of n parabola is 4 jt 

Reduce the given equation to standard furm: 
f - 8.v - 4y - 20 = 0 
y- - 4i/ = 8.v + 2b add rJ 4" both side 
yi_4y + 4 = 8# + 20 +4 
(y-2) I =S(i + 3) 

From the standard equation, LR = 4jt = 8 


SOLUTION 17-4 The curve x 2 ~ -12y a parabola vv r J th a standard 
An * : A equation of x 3 = 

The length of the fatus rectum of the parabola is 4rj 

Thus, for the parabola T - -12y, the 1 eng lit of the Litua 
rectum, LR - 12 


SOLUTION J~ 5 
A ns; D 


Equation of parabola: y ? = lGa 

From the figure shown, the 
equation oi directrix is j = -1 
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SOU. i'Jt IN 17 - fi 
Anh- Lt 


■solution r 

A ns: 1) 


SOLUTION [7 - H 
Ah* C 


solution r 

Arls I ) 


Engine trim 

0:lK ' tI ? Mathematics Vol t j 

The curve y = -v 3 + .v - Ms a parabola. To determine the 
behavior of )liu curve, reduce il the standard Form, 

Y t - = -1/ + 1 + - 

* 4 

3 -(y- 5/4) 

I Ju- curve is symmetrical with respect to the tz-axis andf 
since the right side of the equation is negative, the curve 
opens downward. 

Rcd uci rtg tli l;- -: ,.i nda rd I nr m: 

.t 3 - x = -\j -1 

ir*“jr + VV +"y« 

(.r-1,4)1 = .(!/-5/4) 

3 Eierefore the parabulia opens downward 

I lie given equation i - a parabola. The axis o3 symmetry 
is the axis of the parabola, which is the line that passage 1 
through tile vertex and the focus, 

Reducing the equation tu standard form: 
y = 2x 2 - 7.1 + 5 
y -5 = 2f .v 3 - {7/2J.V | 

y-5* {49/16)2 ~ 2 [ r 2 - (7/2).\ + 49/161 

y + 9/8 = 2(x - 7/A)' 

[\-7fAY- = % + 9/B) 

Yhv parabola has a vertical axis with the vertex at (7/4 r ■ 
9/8). Thus I he axis fatso the axis of symmetry) i$ the line 
-V’= 7/4 or 4.i -7 = 0, 

From the rig hi triangle shown: 

k (* + }F^ 2 + .(2-&2 

\ K + x x 2 + 2x + 1 = I/ 3 + 4 - Ax + X 2 
v \ jj*-6x*$=0 
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SOLUTION 17- III 
Ans: D 


The standard equation oi the 
parabola shown is: 


SOLUTION r It 
Ans; \ 


i J + Hi/ + 16 = 0 [parabola] 

i 3 = -% + 2} 

Vertex at [0, -2) 

Point of intersection f I : I; 
When x = 4 
4 2 - -% + 2); y = A 
Pi © [4.. *4 ] 

Art 1 ;, - (4)(2) + y{4)(2) 
Area =10.67sq units 


SOLUTION 17-12 
Ansi 0 


The standard forms of the parabolas are: 
* ■ - 2i/ and x- - 4), 


The plot of the curves 
is as shown: 


Solving for the points [- 2 , 2 ) 
of intersection: 


Pf @ (2, -2) and (2, 2) 

From the figure shown, the area is: 

A - [2/A i(4)(2) - (2/ 21(4)(2) = 10.67 sq. units 


solution ]~-13 
Afi* A 


Given conk 


where :i ~ :i and fr = 2 


Length l 4' tat us rectum, LR 


Y 

* h 4 

4 


2 2 



it 

/ ' ' 


/M”k 2 +• fly h-16 = 0 

\ 
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SC 'I I 1ION 

Aliv i 


Length in tatiie rectum. l.R = lh : /n 


Reduce the given equation tu standard for: 

25a? - 3H0v - 9rP - i l-i v = -1253 

251 ■ ■ Hi - 36) - 9{iP - Ifir.f - 64) -- 4251 + 25(36) + 9(64) 


25{.v - 6) 2 + 9(y -S} 2 = 225 Divide both sides toy 225 
+ iy-fy 2 _ 1 

9 25 

a = 5; b = 3 
LR - 2(3) 2 /5 = 16 


■nut i JTON I " 15 Major axis - 2n = 10; ti = 5 
Anil ** Minor (lifts = 2b = &; b = 4. 

a 2 = fP 4 r 2 

^ - £ +1'=; c = 3 
Eccentricity, d? - r / n = 3/5 - 0.6 

■ v J| ’' TJuV r |!l hccemttfdtv o/dlspse, ?= c / a 
V-. I' _ r 7 

v’ t/^ 

I : ir the ellipse — -<■— = 1. n* - US, a = 4 A = 4, fi = 2 
4 16 

a 2 = IP + £? 

16 = 4 + c 2 , c = V12 
Eccenirfeity, c = v r 12 /4 - D.866 


SOLUtEQN.17 17 
Afist 14 


The eccentricity of an ellipse is c - c/n 

Solving for ft and b by reducing the equation to standard 

form: 

16x 2 + 9 1 f- * 32r - 126 - 0 
I6 (a 2 + 2 + 1) + V = n $ + 16 
16, a + l) 2 + 9]/ 1 = 144 

(.V 4 T > 2 J/ 2 

- + “ -1; '^dnJl-3. 


SOLim ON-t? ■ Ifl 

A ns- \ 


| a- - IP + c*' | 4 : - 3 J + lA ; c = V7 

Eccentricity . j? = y'7 /4 = 0.66 

+ id- 16ar - 6_iy - 43 = 0 

Reduce to standard form: 

4a-' - 1 Err + : f 2 - b\/ = 43 

4l v- - J.v + 4} - (if - % + 9) = 43 + 4(4,> - 9 

4(i 21 ’ t (i/ - j)' = 68, Center is a I (2, 3) 
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SOLUTION 17 - 19 
Ana: C 


Reduce the equation to standard form: 

£Gr 7Zv + 4]/- -24y= 144 

9(** - 5x + 16) + 4(i/ 2 - 6r/ + 9) =144 + 9(16) - 4(9) 

9(a - 4) 2 + 4(3/ - 3) 1 - 324 Divide belli tades by 324 

i£zlli + ^= ];i! = 9 , nJ) , = ( , 

» 81 


„ . Major axis 2n 2f9) 

Ratio = - = — = — 

Mi nor axis 2b 2(6) 


SOi.l.N ION' I 20 Equation ofeltip.se: 9x 2 + 25y 2 ■ 36a - 189 = 0 

Reduce to standard form by completing SCjuare: 
9x 2 - 36.1. +25ip =189 ' 

9(x* - 4a + 4) 4 25i/ ; - 189 4 9(4) 

9(.r - 2) } + 25 1 / 2 = 225 Divide both sides by 225 

+ A 

25 3 

n* = 25, it = 5; b : = % b = 3. 


SOLUTION 17-21 
A ns; U 


Area of ellipse “. it ult a a(5)(3) - I5rt sq, units 

Reduce the equation to standard form: 

25a 2 + % ! - IflO-T + 32y = 284 

25(.0 - 4x + 4) + 16 (iA + 2j + 1) = 284 + 25(4) + 16(1} 

25f.v * 2) 1 + 16{y +1) 2 = 4Dtl Divide both sides by 400 


(*-2) 3 + [u-lf = 


400; iKljs ;j = 5 and Ti - 4 


Area = 3 ].416(5}(-1) = 62,8 sq. units 


SOLUTION 17 i- 
Aas: H 


Distance from the center to the directs^, n 1 - 
rr = 4; b = 3 

a 2 - IP + r 2 
4 J = 3 2 + c 2 ; c - 
c a/t" 

e=- = V =11.6614 
4-T 4 


0,6614 


= 6.047 
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SO! IjTJt >N n 23 The- dictate i ruin the center to each of the fod ip fi, The 
distance between foci is 2c. 

For the ellipse ,t j /36 + f/32 = 1, d- — % and fc 2 - 32. The 
Vhtue lT r can be solved from Lite relationship: 
a- - (j 2 + c 3 
36 = 32 + e 3 ;c=2 

Thus, the distance between foci i$'.2e - 4 units 

I" ' - 1 The distance of each directrix to the center of the ellipse 
b i = a / ii, ■.■. here b is the Semi-major axis and r is the 
eccentric tty. 

Solve for a and b by reducing the general equation to 
standard form 

25.v : + 9y 1 - ;i LlU.v - 144 j/ + 1251 = t) 

-5:'-v - 32* + 36) + hii,-' - 1 6 1 / + 64) = -1251 + 36(25 ) +■ 6419) 

a(.r-6)'a + 9^Bjs-225 ' 

+ ty-a) 2 

9 23 

ft - 5 and fr - 3 

it" = |P + c 2 
5 2 = 3 2 "T c 2 1 l =4 

e = c /if = 4 / 5 =0.30 
d= ji/e = 5/0^ -6.25 

The defence between the directrices js 2d = 2(6.25) « 12.5 
units 

2** ISfcOOUOOO 
a » 93,000,000 

C = tj/c 

1/60 = 93,0.00,000 / r 
c = 1,550,000 

Apogee = tr + e 
Apogee = 94,550,000 miles 
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FroEti the figure shown: 
Center (G, -1), vertex (2, -1} 
one of the fod f 1, -1) 

n 2 = b 1 + c 2 / 

5* - IF + 4A ft = 3 / 


SOLUTION 17 
An-.. D 


Equation of ellipse with 
axis horizontal: 


Multiply both side- by 223 and simplify 
9,t- + 25y* + 54* + 50]/ - 119 = 0 
Distance of F(X. y) to (0,1): 


Distance of P(.x, y) to y a 4 , 

dj-=4^y ' / 

di = 'A ti: * 

= (1/4) ; 4rfd - 0 - 

i[x 2 + i/ 1 - 2y + 1) =" 16 - + y 

4v ! + 3jd = 12 (an ellipse) 


b4 .x s - 25 f- - 1600 

D i ffe run. L hi te vyi t h re >j >ec L Id a : 

123 v + 5li y(dy / da) =0 
dy/rf.v 3 slope of the chord =1/3 

123 j + 5U 1/(1/5)-D 
mx+ Uh/=-0arG4* + 5y = O 

The equation of the asymptote Of a hyperbola js [y - - 

m(.v 61, where (fj, Jt) is the center of the hyperbola and w 
= fry jt since the axis is horizontal 


SOLUTION 17-27 
Alts: A 


sou mow r - 23 

Ans j D 


SOLUTION 17 2 { ) 
Ans: H 
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For the hyperbola 


f.t-2r U/-4V 


SOLI -NON r - 3U 
AjjS’ A 


SGLIJ'SJUN PA 31 
Am; A 


SOLUTION 17-32 
Alii; C. 


rf = 3 h b = 4, (ft, fr) = (2. 4) 

The equation of the asymptote is; 

=/ - (41 - (4/3)[.v -2) 

3y + 12 = 4.r - 6 of 1a - 3y - 2t) = 0 

The semi-conjugate axis of the hyperbola 
= i is ft. 

For the hyperbola x -/9 - i/-/-J = L. ft' = 4 Lkj- ft - 2 . 


I he hyperbola — - = 1 has Its center at { 0 , 0 ) with 

T 1 

the transverse axi * along the a- axis, Fhe equation of the 
asymptote can be derived from the poinUsEope form: 
u - k - f?j(.v - ft) 

where (ft, fcj is the center of the hyperbola which is al 
hi. If j. ?jj is the slope of the line which is 4 .?/,.' {upward) 
and - it/a (clownward) for a hyperbola with axis 
horizontal 

Tor the given hyperbole; rf = 3 and' (j = 2 . J'hus the 
equation is; 

i he graph is not defined at x — -2 since the divisor is 
/em tor this value. 


^1*-' | j f 11 " ^^ eq uatmn r- + Bx + y' + Cy + D = 0 represents a circle 


V. ' 1 3 ' ' Ttid general second degree equation .Tv- + Bxy + Ci ft- + 

tec + Eu + F = LI and describes an ellipse if B 1 < 4 AC or 
B- - 4AC < G. 

SOLLl loN i - 33 Since tire circle x~ + y- - 34 - 0 passes through the point 

111 • '■ (3j'3Jj then (ij, ,,j = (.1,5). 

Replace x 2 wrth.v .tj and ift with v V\- 
X -V] + y l/; - 34 = 0 
r(3) + y(5) - 34 = 0 

file equation of the tangent is It + 5\j -34 - 0 
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St JUJTilON 17 - 36 Equation of the curve; x 1 + y - t 4r + lfii/- 32 “ 0 
Ans; D 

Check if the point ( 4 ,U) ties on the curve: 

4 2 4 0 2 + 4(4) + 16(0) - 32 = 0; U = 0 (O K j 

Slope of the curve at adv point, m t/ 
x l + y- + 4 .v + 16 y * 32 = U 

2. r + 2yi f + 4 ■+ L6y' - G 

® (4 0} 

2 ( 4 ) - 2 ( 0 ) 1 / + 4 + 16 y J = 0 ; y' = - 12 / 16 ^- 3/4 - .'rf 

Equation of line; y - if i - rf? {.v - x-.} 
v - 0 -l- 3 / 4 )(.i- 4 ) 

3. t + 4y-12 = 0 

SOLUTION IT 37 By inspection, (-3,2) lies on the curve y 3 + 2 a + 3y ' 0. 

Ans: B, . i j 

The slope of the tangent ol anv point is ciy/dx or y 

2y y + 2 + 3/ » 0 

2(2)1/ + 2 + 31/ = 0 

\f = -2/7 - slope of the tangent 

The slope of the normal is —■ = 112 

Using the point-dope form: (y - in) = >h\x - Xi) 

2y -4 = 7x + 35 
7a - 2y + 39 = 0 

sot IJTIGN L7 - 38 Since 1 1,3) lies on the curve y = 2.v- ■ 1, then the slope of 


SOLUTION r 
A as; ti 


A ns B 


the tangent is. 

?ft=^- = 4x = 4(1) - 4 

Bv point slope form: 

1 /-VT -FH(X-.Ti) 

\f - 3 = 4(.a -1); y =■ 4v- 1 (equation of the tangent) 

Another solution: 

y = 2 a 1 '+ 1 

(s + i/O/ 2 = 2 v -ii + 1 
[i/ + |/2 = 2.t( 1)+1 
u + 3 ^ 4v + 2 
1/ = 4 t -1 
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squmpN r - $ * y : = 41 

Ans: A 

Replace r 2 with a Ai and i r with y i/p 
i .ti + 1/ J/: = 41 

Since (5, 4} ties on the curve then ,vi - 5 and y\ = 4 

A '(5)'+ i/(4) = 41 
5x + 4tt - 41 


Analytic Ouumuirv Mathematic: 


SOLimoN r - 4o 
Arts: C 


SOLUTION 17-41 
Alls: D 


SULliTlUN |7 - 42 
Ans- A 


Using the pomt-slope' form; 

]y-y L = mfr-xj -»(l) 

where .ti - 4 ami yi = 1 

Hie slope of the normal m = - —, where jrr-r - slope of 

Wi. j 

the tangent tu die curve .y - 16y at (14) 

Solve fur m 

- \j 

1 fijy = .r= 

16i/'=ZT=2[4)^8;y , = W=rrj T 

Then m = - i/^1/2) = -2 

Substitute wr - -2 to Eq. (1): 
if - 1 - -2i> -4) = 2*Ve 

Thu equation of the normal is: Zv + y - 9 = 0 

Since 3) lies un the curve., then .v, = 0 and ifi = 3 

4 a .vi + 25 y yi - 225 - 0 
9.v{0) - 25 v{3) - 225 ^ Q 
75y - 225 - iJ; r, -3=9 

Salving for the slope of the tan gen I to the curve: 

** + y ? = 23 
r.t| + y vi = 25 

Since il, 3) lies on the curve) 

■v(4l * V £3) = 25 

■h *■ 3i/ = 25 r slope <r = -4/3 

Thus, the slope of Ihe normal is - I / (-4/ 3) = }4 

I lie equation ui the normal through (4, 3) with slope ul' 
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y - 3 = V4-T - -I) 

4y-12 = 3* -12 
3a - 4y = 0 

S£.j| i: HON J - 43 | n pQiJ.-jr tnrm, t - r cos LI. y x r sin 9 

Ans? C 

Tlie polar form of 3 a + 4y - 2 - LI is 
3rcos 9 4 -lr$ih 9 - 2 = tl 


SOLUTION ]7 - 44 Replace .v with rcos 9 and :p with r sin 9. 

Ans; D " ’ 

3(r cos fl) 2 + 2(r sin 9} ; ' - & 
r z [3 cus 2 D +■ 2sln-0] ~ 3 

But sim'Q = 1- cos 2 Q: 

f a [3ca^ + 2(l-cos! E 0)l=S 
r 2 [cos*0 + 2] - B 

. 

cos 2 0-2 


soi. i rnoN 17 n 
Ans: B 




{5, 3P 0 } 


V- lDG a 5 

A->-4 

o° / 
V‘50* 


Given points in pular form. (5, 30°) and 

(-a; -sb") 

Bv Cosine Law; 

" rf 1 - (8) 2 + (5) 2 - 2(8){5) cos lt)0 o 
,p - mmi 
d = 1D.1-1 units 


.SOLUTION 17-49 'fy convert polar equation to L. artesian form, thu 

A ns - D fa 1 low t ng re I a ti nnsh Ips a re a p p I i ca hie: 

r 3 ■.v 2 + y : 

i/ = ? sin 9; ■ - r cos 0: tan 9 = >// 1 

0“ tt/3 = 60 D 

tan 9 - y / x - tan GO* - a/3 

IT = ^fe 

SOLUTION L? - 47 Equation of planes: 

Ans; A .v + 5y - 22 = 9 

3a 1 -2i/ + 2 =3 
x + v + z =2 


*V) 

■^(3) 
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Strive-#, ]/, and ■: by Cramer's Rule: 


1 

5 

-2 

i 

5 

3 

.2 

i 

3 

jy 

1 

1 

i 

1 

1 


P - [-2 + 5 - 6) -(4 + 1*15) “ -23 



y 

5 -2 

9 5 | 

N, = 

3 

-2 1 

3 -2 


2 

1 1 

2 1 


N-. - (-18 + 10 -6) - (8 + 9 +15) = A6 
t = D = 4 b/{-23) - 2 


1 1 9 

_2 

1 

9 1 

N, - 5 

3 

1 

3 

3 

1 

2 

1 

1 

2 | 


A'. = {3 + 9 - 12) - [-6 + 2 + 27) - -23 
y - A'./D = '23/(-23) - 1 


1 

• P 

0 

9 

1 

5 

3 

'2 

3 

3 

^2 

1 

1 

2 

1 

1 


W= = H + 15+27) (-18 + 3 + 30) = 23 
— N,/D-2:Vf-23) = -l 


The'refurc the point of intersection is at (2, 1 -!) 

Another way to gut the correct answer js |p substitute 
each point in the choices to tlie given equation of the 
planes* The one that satisfies all planes is the eorred 
answer. 


SOLUTION |7 - -eK 
Arts L 
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Ana C 


The distance between (a , \j u Z\) and (.V;, i/.. ch is: 

d= itT +1^2 J/])' +( z 2 “-i J" 

Thus., I he distance between (3, 4 , 5) and (4. ft, 7) is: 

(J= J(4-3) 2 +(6-'l) 2 +jpt£j* =3 


SOLUTION L ’ tu Since the center of the sphere is at the origin, its .radius is 
equnj to the distance from the origin to the point (S, 1. ft). 

r = y'(.r : v,)' +{ij 2 - y,)- +{z 2 - ijl 2 
r = ^(8 D) : h fi-m 1 i (ft •£])" = /TciT 


SOLU'lfpN 17- AI fhe distance d between Fi(Xi h ity z T ) and P:m.: ie, o) is 
An:i; Cj given as: 

d 2 = (*; - x i}= + (i/; - i h) 2 + (a? - ii) 1 

Then, 

7.28= = (4 ■ + (1 - 7 )•■ + (ft - .f 

[ft - a) 1 = 16 
6 - ; = t4 

z = ft i 4 - E U and 2 


SOLUTION E7 32 



3T0 


The airve'r- r = n -;in W and j- - jJ cos M are circles with 
diameter u 


For the given curve; ir = 4 - diameter 
Total length (perimeter) - irU™ n(4) = 4it 
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t? ^ ^ Ihe conrdinrise of I hi? centroid, Then, 

Abscise, jf = —E_2 ;\fL_L!E1 
3 

Abscissa, x = '--. L-lA = 1 
3 

Ordinate, v - llAlUiZl^ 

3 

Ordinate, it ——~ - 2 

3 



SOUmtJN 17 - 5-i 
AllS: C 


Di.-vtance between the vertices. = 2n 

64.V- + 2Sy- + Irj.t . 16i/-fi4S“D 
64 v' + Ibi- + 15f- - 1 by ~ 64,4 

+ V' 4 * J/641 + 3%: - ] Cm// 23 t 64/62$ = 64S 

+ 64{1/641 

61 (x + 1 / Rj r 4 25 h - 8 / 25): = 65 J 56 d lv ide by 651 56 
j.v-l/S)* t (jf-8/25r 
10.1S06 26.1)624 


ii;. .■ !■-.-! \ ■. sn the vertices - 2a = 10.21 


SOLUTION 17 ^ 
Ans B 


I'rom its definition, I his curve 
is an ellipse. 


On tor of ellipse = (l.l, 0) 


rhe standard equation of this ellipse is: 



x u 

— t -1 mul Li plying both sides by 112 

7.v' -i- % 1 - II2'or 7x* + 1 61 /- - 112 - 0 
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SOLUTION 17 0u 
AilS; C 


For the ptane 8x 4 |2y 4 4z - 24 

Wli.'n x - 0 & y = 0; % = b 
When x c 0 & z = 0; y = 2 
When I.- - 0 <k c = 0; x = 5 


Volume = 4 At fi 

Volume = j 
Volume = 6 cu. units 


SOLUTION 17-57 2*1 

Aus: A n 


Ellipse flatness, /' 


El i ipse fla l ness,/ ■ ■ -—- - 
Ellipse ill i ness../ - 0,0202 


Minor axis i 2b 


Eccentricity 


IR = ¥* Minor axis 


Eccentric U y 
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PROBLEM 1H 
ME QCT 11 .'03 


Which of the tat [owing Is (he value of A + l/x 1 when 
x + l/X = 57 

A. 2S q 23 

R. 24 D. 25 


PROBLEM H-& 
Ml Aim\ 20Qi 


Ev a | u a te t he fo LI lj w] ng J oga ri E h mi I og 2 Hjr ■ 

h 


A. 25 
G 5,2 


C. -2.5 

D. -5.2 


PROBLEM IK - v 
ME-! Aim 200-1 


PROBLEM EH - 10 
ECR 4 PH II. 2UCM 


i>iven log, 2 = 0.3011) find logi 32. 

A. 1503 C. 1.365 

B. D.256 D, 1.505 

Given: log ''2.v - 3) = l.\ What is Hie value or v if the base 
af the logarithm is 97 

A. 1 C. 3 

B. 2 D. 4 


PROBLEM l»‘ El 
ME APRU I 


If logn iV = 2/3; then N is equal to: 
A. 4 C, 3 

R. 2 D. 5 


PROBLEM IE - ! t;2 
l-CK APRIL 2QU4 


What Is the value of .r if lug (base v) 1296 " 4? 
A. 5 C 3 

B> 4 EL 6 


PROBLEM is- i'3 

MH \PKIL 2IH.U 


Solve for x if L log a - log {30 -2r) -1 

A. 12 C. -30 

B. 10 D. 15 


FROHtfiM is . j., 
ME \PRfl JMUi 


PROBLEM IH - li 
U : MAY 2(1(11 


PROBLEM Ifl- I" 
la :K APRIL 200'1 


If Ibgn 2 = fl.69 and log.. 3 = 1,10,. find log., (j, 

A. I t ?g3| C. 1.1236 

B. 1569S D. 11475 

If lug „ 6 = 1.2925, what is the value of iog T 117 
A, 1,65 C. 1.42 

B 1.73 D. 1,51 

Whal is the product {A.BJ of the following complex 
numbers? Express your answer in polar form 
A = 3 - f'4 " 3 = 6 4 /fi 

A. 3GZ9(V ' C, 50Z45 q 

B. SQditi* D. 50Z6O? 
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PROBLEM 18 - 17 
ME APRIL 20tri 


Add the following complex numbers 3 + li and 2-5f. 
A. 12 + 2; C 6-f 

R. 24-5; □, 5-f 


PROBLEM 18 IK 
ME APttll 2004 


PROBLEM IS 19 
ME APRIL 2004 


The function is defined as ft.v) =-, Tor what value 

• ‘ ■ 1 -t-.c 

of .r is /(/'(.v)) undefined? 

A. TE-t/21 C. hi,01 

Ei. [-1,-2] O, [Of 

If /Tv) = 2r +- 2, find the value of f{x e 4) 

A. 2.x- + 16,v + 24 C 7.x 1 4 6,v + 4 

B. 2.T 1 -v 16* D, 2** + i6jr + 34 


MEAiS iun"i 20 B/fc) - {3v ,r v - 4)-, then how much docs ft0 increase as 
,r goes from 2 to 3? 

A. 1.372 C. 1,273 

EL 1.732 * D. 1,723 

PROBLEM 143-21 U fix) = X 1 - x - 1 r w ha Us t he se t o f a 1I c i f jfle) = IK) 7 
ME APRIL 2004 A. all real numbers C. 10] 

B. {-h 0,1 f D, {0, JI 


PROBLEM 18 11 
ME APRIL 2130-a 


Bj(.t) - -3.v - L. then / 1 {v) Is equal to: 


A..v-| 
B 3.v + 1 


C A x * — 
J - T i 

0. ijt-1 


PROBLEM 18-23 
ME APR]). 2004 


PROBLEM 18-24 
MM A Pit 11 20(H 


] PROBLEM 18-25 
ECK APRIL 20.04 


PROBLEM 18 - 26 
ECE APRIL 2004 


If f{x) = V - 2x 2 X z what is /{,t - 2}? 

A. C jMwM 

B. 9a -2n 2 + 3 □. 2a + 9a' - 8 

If j\X) = 3.r - 2 and ${[(:<)) = X< then ^(.V) is equal to 

A. -V-2/3 C. 1/1*-2j 

B. 4i + 9 D 3.t - 2 

Solve for x in (he following equation: 

t -i- Tv + 7v + 1Ur + ,. + n4.v “ 1430 
A. 3 C. 5 

R, 4 O. 2 

Fo u r p ns i tiv e i ntegc rs form an arith metic progress! on. H 
|h£ product of the first and the last term is 70 and the 
second and third term is BE., what :s the hrst term? 
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PROBLEM IB Z? 

a-' MAY 2004 


FROEJLBM IH 
MK .APItll. J- 1 


j j hohli-:m im - >9 

Mr A PHIL 20ft a 


PROBLEM IB - 50 
ME- APRIL iOtJ-l 


PROBLEM ]H - M 
MI AI ill I > | . 


FROM LEM IB 52 
REE APRIL 2m 


WtSUlttM \B ■ £ 
gCrAPRTl -!""■ 


PROBLEM |B - 3d 
APRIL 


Wliat is I; fit; value of X if 1, : .-i, I/.t, l/'Ui,.,, form a 
harmonic progression? 

A. 6 C 8 

IS. 7 - D.5 

J v ind tile? sum ui the infinite progression: 2% 2-', 2'\ .. 

A. 3/4 ‘ C. 2/3 

13. 1/2 D, 1/3 

I he sides ul a right triangle are in arithmetic progression 
whose common difference is 0. Find the hypotenuse 

A. 6 C. IS 

S; 30 D, 24 

II X % 8,333,. and 13.889 are the first four terms ot a 
sequence then, which of the following could define tine 
sequence? 

A. Aii - 3; An ■ ,1-1 + f C. A 0 = 3; A* ■- f A n .i 

Ei, An = 3; A,, 11 = An -i D. An 72 X A M * i 11 2.4 M *• 3 

Twer immbvri .di.ffei by* 40 and their arithmetic mean 
exceeds then geomelric mean by 2 What is the smaller 
number? 

A. 81 C. 64 

B. 96 D. 45 

[f Cv 3 - (k -1 Air- + 13 is divided k 1 - I the remainder is 
157. What is the value of k? 

A. 5 G. 3 

B. . 4 D, 7 

The average 1 rate of production of PCB is one (1} unit for 
every 2 hours work by two workers. How many PCRA 
can be produced in one month by 80 workers working 
2U0 hours during the month? 

A. 2000 C. 3000 

R 5000 D. 4000 

A an do a fob 50% faster than B and 20A faster than % 
Working altogether, tie} can finish I he job in 4 days 
How many days will it take A to finish the job if he work 
atone? 
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PROBLEM IS - 31 
ME APRIL 2Q04 


PROBLEM SB - 3b 
CE VtA'i m MiA 


PROBLEM IB 57 
ME APRIL 20LI'I 


PROBLEM 18-33 
ME APRIL 2004 


PROBLEM 13 ■ 59 

MF oat 2003 


PROBLEM 
ECE APRIL 201)4 


If John can paint u room in 30 minutes and loin can 
paint It Enl hour, how many minutes will it take them to 
paint the room if thev work In gel her? 

A. 15 J C 12 

tb 20 D, 10 

A salesman started walking from office A at 9:30 am at 
the rate of 2.5 kph. Fie arrived office F 12 seconds late 
Had he started at A at 9:00 am and walked at 1.3 kph. lie 
would have arrived at H one minute before tire required 
time. At what time was lie supposed to be at B? 

A. 10:13 am C. 10:22 am 

f}. 10:16 am D. l,0:li am 

A man walks a certain distance at the rate of 5 kph and 

returns at a rate of 4 kph if the total time that it takes 
him is 3 hours and 36 minutes, what Is the total distance 
that he walked? 

A. 8 C, 18 

EL 9 D. 16 

John can shovel a driveway in 50 minutes. If Mary can 

shovel the driveway in 20 minutes, hem long will it take 
them, to the nearest minute, to shovel the driveway if 
thev work together? 

A. 12 C. 14 

B. 13 D. 16 

Carpenter Pedro can make L i bookshelf in 5 working 
days alone. Carpenter loan can do the same bookshelf 
in 10 days working alone. How long will it take them to 
finish the same bookshelf 11 they work together? 

A. 4-1/3 days C. 3-1/3 days 

B. 3 - 2/3 days D. 2-2/3 days 

At exact!', what time alter 2 o'clock will the hour hand 
and the minute hand o! a continuously driven clock 
extend in [be opposite direction for the tirst time? 

A, 2:43:0.3 Cl 2:43:12.2 

0. 2:43:58.1 D. 2:43:38.2 
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IWHLKM 18 1 1 
Mr \pkil jol'-i 


problem ie - 
ME QCT im 


PROBLEM 18 - 4 i 

mi Aimn 2 m 
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A spued boat can make a trip of 1011 km in one hour and 
30 minute* if il travels upstream. If it travels 
downstream, it will take rale hour and 15 minutes in 
travel the same distance What h the speed of the boat 
in clam water? 

A. 6.0 kph C. 66.67 kph 

B. 123,33 kph D, 73.33 kph 

A train can pa-w an average nf 3 stations even- IB 
minutes, at this rate, how many stations will it pass in 
one hour? 

A. 30 C. 18 

B. 2b D, 15 

Going against the wind, a domestic plant? can travel 5/8 
of the distance il can travel in one hour if it is going with 
I he wind- ft tin? pi Line can My 300 kilometers an hour in 
cairn air. what is the vdudh. of the wind? 

A. 69.23 kph ' C 63.92 kph 

B, 6293 kph D. 96.23 kph 

lohn IS four times as old as Harry In six years* John w ill 

be fwicy rts old as Harry What is the age of I larry now" 

A 1 * n 


PltOBI.J.M Ifi . 45 

ECU a£RTL 2004 


PROBLEM IB - M 
VI: aphil 2:xj i 


PROBLEM ia r 
Mi' x:r 2cn),3 


Wlra; is the value of the following determinant : 

14 6 1 
2 3 8 2 
14 6 1 

2 15 2 

A, 1 C 4 

B. 3 D.Q 

Find tile number of ways two balls, four dolls, L md six 
:nv guns can be given to 12 children, if each child gets a 
toy, 

A. 12,606 C. 13,860 

B. 16,620 D. 11,640 

three coins ore tossed, how many possible ways arc 
I here for at [■ ast one culm showing lails? 

Ah 6 C - 8 


Engineering 
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PROBLEM 18 - ,40 
MG APRIL mi 


PROBLEM IS - -39 
BCE APRIL 200*4 


PROBLEM lif' 5d 
HCE APRIL 2m 


PROBLEM IIS - Si 
E( T APRIL 2DD4 


PROBLEM 13-52 
ME APRIL 2604 


PROBLEM JB - ^5 
MR APRIL 2Q04 


PROBLEM IP >1 
ME APRIL 200-. 


PM ?mi-M I H- 55 
ME AJ'KII. 20 i 



What is the indicated mot v 125 ? 

A, -25 C -5 

B. 5 D. 25 

Given that w varies as directly as I he product of v and \j 
and inversely as the square of ^ and that ip = 4 when i = 
2, \j - 6, and z ~ j. What is the value at n> when ■ I y 
4. and = = 27 

A. 3 C. 5 

LI 4 D. 2 

If 16 is four mare than 3* then Jr - 1 - 5 is equal Let 

A, IS C. 8 

B. 21 D, 10 

A professional organ! /.ation is cum posed of i ECRs and 
2v CT:s. If 6 ECEs are replaced by 6 C’EJ ■ 6 nf the 
members will be ECEs What is Ihe value of 
A. 24 C 12 

B 36 D. IS 

An hour-long test has 6(1 problems. ! r a student 
completes 30 problems in 20 minutes how many 
seconds docs he have on average fur completing each of 
die remaining problems? 

A. 60 C. 120 

B. 90 D. 80 

The sum of two numbers is Ld and the sum of the 
squares of the numbers is 52. Find Mu product of the 
two numbers, 

A. 26 C, 32 

B, 24 D. 16 

After 8:00 pm, a ride in a cab cost P25.O0 plus P3,0Q for 
every fifth of a kilometer traveled. If a passenger travel 
.u kilometers, what is the cosl of the trip in pL-sos, as a 
function of-v? 

A. 28* C. 23+15* 

B 25 + 3* 0, 25 + 0.6.1 

On a scaled map. a distatidf of 10cm represents 5 km. If 
a street is 7BQ meters long wont is the l"nglb on the 
map, in centimeters'? 














Engineering 
Mathematics Vol. 1 


404 


Part 6 

Recent Hoard 


A 15 
15. 15 


C. 350 

D. G35 


PROPt-I'M IH - nu 
ME A1 J K1 1 20D-1 


Between 193Q -inn l%Q r the population of Singapore 
increased by 3.5 million tf the amount of increase 
he tween 196FJ and 1970 was 1 75 mi Hi on more Ilian the 
increase froin 1950 to 1900, compute ior the total amount 
of increase in the population of Singapore between 1950 
to 1970. 

A. 5.75 million C. 5.25 million 

B. 4,25 million D. 8.75 million 


Problem is - 57 

MM MMUI j<R,'i 


in a typical month V> of the UFO sightings in the 
California State are attributable to airplanes and 3/3 of 
Mu remaining sightings are attributable lo weather 
balloons. If there were 108 5 ight i tigs during one lypSeal 
month, hov\ many would be attributable m weather 
balloons? 

A 36 C. 24 

B. 54 U. 18 


E'EiOm.MM IX am 
ME' AE'LM!. 2l.".W 


If i is an integer, winch of the following must be on O.dd 
integer? 

A, A(x -1) C. 3x 3 - 2 

B. 4t -1 D.x 2 - 3 


MHOBU^na w 
MM £XT 2UM3 


Ernie's average in 6 subjects is 83. If his to west grade is 
disregarded, the average ni Ins remaining subject =£■ 54 
V\ hat is his lowest grade? 

A, 75 C. 79 

B. 77 D. 78 


11 - >HU M i n no A product has a current celling price of P325. 1 1 it^ 

selling price is expected to decline .it the rate of 10 % per 
annum because oi obsolescence, what will be its selling 
price four years hence 1 

A. P302.75 C P 23,3.23 

B. P202.75 D. FI 56.00 


i'M( i.ti '-M ] u Instead of mu I lipi vine, the number hv 17, Karla divided 
IMF- KK-l 2w|. 11 |,y I 7 : |f die answer he obtained was J. what should 

have been the correct answer? 

A- 255 C. 2 m 

11 276 D. 295 
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ritoiit.HM 15 - i-.j 
MB oct 20 © 


PROBLEM 1-3 ■ 63 
ME APRIL 2tK>i 


PROBLEM 1G - 64 

ME M : i ! 11 20 i 


PROBLEM 10-65 
ME APRIL 2004 


PROBLEM 10 - 66 
ME OCT 21103 


PROBLEM 19 ■ 67 
BCE APRIL 2004 


PROBLEM 18 - 68 
Oi MAY 2QCM 


PROBLEM 19-69 
ECEAPRII 2004 


Kim was sent Fo the store to get II boxes of sardines, 
Kim could carry only two bones at a ti nn- Hmv many 
trips would Kim have to make? 

A. 4 C 7 

0 . 6 P. 5 

Simplify cos (30 ■ - A) - cos (30 L + A) as a function of 
angle A only, 

A. sin A C cos A 

B, tan A P. sec A 

In triangle AfiC - - and = ~ * If angle 

sin 3 ID smt 2 

A. H, and Care opposite side a, b t and r, respectively, 
and the triangle ha d a pc ri me ter of 36, wha t is the value 
of i?7 

A, 12,33 C 4.67 

B. 8 D, 5,33 

At one side of a road is a pole 25 ft high fixed on top of ,1 
wall a5 ft high On the other side of the road, at -s point 
on She ground directly opposite, the flagstaff and Ihc 
wall subtend equal angles, Find the width oi die road 

A. 30 feet C 45 feet 

B, 20 feet D. 5D feet 

If sec 2A = I / sin 1341, determine the value of A. 

A. 3 a C 7 e 

B. 6° D. 5° 


The sides of a triangle are 5, 15, and 17 units. If each 
side is doubled, bv how many square units will die area 
of the triangle be increased? 

A. 120 C. 180 

B, 60 D. 240 

Find the area of the spherical triangle ABC having the 
following parts! 

Angle A - 14 IP Angle C = 

Angle B = 75 '' Radius of sphere -4m 

A. 32-78 rrd C 33.79 uF 

B, 41,41 D. 34,56 m* 


What is the area of ri rhombus whose diagonals are 12 
and 24? 













Engineering 
Mathematics VoL 1 


406 


Part 6 

Recent Board Exams 


A. 144 
B 164 


C. 108 
D 132 


PROBLEM 3 a - 70 
i Cl \FRII 


\ wife w 11 li length of 32 cni Is cut into two unequal 
lengths tm'h par is bent Ip farm a square. II' the sum ol' 
the area of the two squares is 17 sq, cm. what is tine area 
of the smaller square? 

A. 16 ' C. &4 

B. SI D, 49 


PROBLEM 1H - 7] 
MI; APRIL 2004 


The perimeter of a circular sector, whose central angle is 
60 is 14 feet. Find the rad ius of the circle. 

A- 3.63 feel C. 6.32 feel- 

11 4.59 feel D. 8.74 feet 


PROBLEM 18 72 
MF OCT 2003 


Am equilateral triangle has an a It i hide of a d 3 cni long 
Find the area of the triangle. 

A. 25^3 C. 31VI 

B. 3 S D 10 S 


pitorn.EM iH ■ 74 
mi- ckrf- 2 uu 3 


PROBLEM 18- " i 
MF Ocn 2003 


A circle with radius r has .i circumference equal to the 
perimeter of a square whose side is 5. Which of the 
full owing is correct? 

A. r = 5/2n C, r=2r/h 

B . r = S j& r = 25/a 

How long is each side of a regular hexagon with 
pe rim c Le r 108 cc n L i meh?rs. 

A. 13 C 32 

B. 24 D. 12 


PJIORLI'M 18 -75 

m (icr 2003 


How many sides Slave n polygon if the sum of the 
measures of the angles is -HMJ 0 ? 

A. 9 C B 

B. 6 a 7 


PUUUiiUM 18-^7 
VRoc.l 2 (K )3 


A rectangular room is to contain 125 square meters of 
flooring If its length is to be five times its width, what 
should its dimensions he? 

A, 5 m ^ 7? m C, 3 m * 15 m 

B, 25 m 125 m P r 5 m * 25 m 


PROBLEM 18 - “ 
ME- 0171 Aim 


If I he total number or diagonals or an hhgan is 77, then 
win a l is the value oi N1 
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PROBLEM 18-78 
MB OCT Z00'3 


PROBLEM 18 ■ 79 
ME-: APRIL 200=1 


PROBLEM 13-80 
BCE APRIL ZOOS 


PROBLEM 18 - 8| 
CL MAY 20U i 


PROBLEM 18 8,1 
ECE APRI1 2(HM 


PROBLEM IH - 8.3 
CEv MAY 2004 


PROBLEM 18 - »\ 
MF. OCT 2003 


A. 14 E, 12 

B. 13 D. 15 

A circle has a circumt'erente that is numerically equal lo 
LL s area. If ,i certain square has the same area as (he 
circle, what would be the length oi the side? 

A. - 3 ’/n C, n t /2 

B. v,j3 P 

A rectangular solid lias dimensions 3, 4 r and 5. What is 
its diagonal ! 

A. 7.071 C 6.325 

B. 7.253 D. 9.125 

Find the vo'ume Of the pyramid formed in the first 
octant by the plane Cia + 1(0 + 5z - 30 = U 

A. 15' ' C. 32 

B. 13 O. 14 

The upper and lower bases of the frustum of a 
rectangular pyramid Lire 3 311 by l 111 and 8 rn by 3 m, 
respectively. If the volume os the solid is MO m how far 
apart are the bases? 

A. 6-5 m C. 5 m 

B- 4.5 m D. 3.5 m 

By how many percent will the volume O' the cube 
increase ii its edge is increased by 20% 

A. 44 " C. 1,728 

B, 72,3 D, 7.2S 

A closed conical vessel with base radius of I m and 
altitude 2.5 m has its axis verticil. In upright position 
[vertex uppermost), the depth of water ill it is ' J B cm. h 
the vessels was inverted [vertex lowermost), how deep 
is Lhe water in il? 

A. 196.8 cm S& 204,6 cm 

B 137.5 cm O. 174.8 cm 


When an irregular-shaped abject is placed in a 
cylindrical I vessel of radius 8 cm, combining water, the 
water surface rises 6 cm. What is the volume oi the 
object if it is completely submerged in water? 

A. 38471 cm ' C 632a cc 

B. 525* cc D- 245n cc 
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PROBLEM 18-85 a right prism has n base in the shape tjf regular octagon 

rf' MAY 200 -i inscribed in a square 10 cm by 10 cm. If its altitude of 15 

cm, find »ts volume in cc. 

A. 1,242.6 C. 1,359,7 

E l,m.4 P. 1,421.6 


ini' miVM ih - km 

ML ocr 2003 


If two points in the number line K&Vfc conrdinates 1 and 
7 r find the coordinate of a point on lhe line which is 
twice as far from J as from 7- 


A. 3 


C. 6 


B. 4 


D. 5 


PROBLEM IB - B7 
CE MAY 2004 


Find the equation of the line with slope of 2/3 and 
which passes through point of intersection of I he lines 
■lx - 2v + 1 ™ 0 and a - 2y 4 4 = 0. 

A. 4.V-61/+ 9=0 C 6.v-4t/ +11=0 

B fa - 4y 4 9 = 0 D. 4.v - 61 / + I I = 0 


PROBLEM l,R - 60 Find x if the point {.t, 2) is equidistant from (3, 2) and 
ME OCr 2003 (7, 2). 

A. 5 C. 6 

13, 4 D, 6 


PROBLEM tJ3 ■ 89 A rectangle with sides parallel to the axes has vertices at 

Ml ' :U _u(J3 (-3, 2), (2. 5i, and (-3, 5), What is the coordinate of the 

fourth vertex? 

A. <*,•$) C. (5,-2) 

B. (2 r 2) D. (-3,-2) 

PROBLEM 90 The triangle defined by the points A[&, 1), ill 2, 1) r and 
Ml- OCT 20(13 C(-2,1) is what? 

A, right C. isosceles 

B. obtuse D scalene 


Pitom.i iVi in - L Ji 
Ch MAY 30OI 


Given the curve 36.v : + %- - 36 = U. What is the length of 
its latus rectum? 

A. 0.6 C. 15 

B. 11.75 D. 1 


mom M is - 92 Which of the following points, (l r 0), (-?. 0), (4, 4), and (9, 

Ml- Aim 20 o < 7 ) belong to the graph of the equation v ~ x : - -V? 

A. .(-E0) C [4,4) and (I, 0) 

B. (9 t 7) D (1, 0) 


Engineering Part 6 jaq 

Mathematics Vol. 1 __ Recent Board Exams 

PROBLEM 1W - o.'t A circle is described by the equation .t 2 4 ir - 16.t D G* 

V.CE AM tut. 20U4 What is the length of the chord ihat is 4 units from the 

center of the circle" 

A. 12.563 C, 6.523 

B. 13.556 D. 9.632 

PROBLEM 18 94 What is the equation of the line that passes through (-3, 
H(T: APRIL 2004 5 ) and is parallel lo the line Ax - 2v -*2 = 0? 

A. 4y - 2x + 22 = tl C. 4x - 2u + 11 -G 

B. 2 'v 4 y 4 10 = 0 D. Zx - 1/ 4 11 = 0 

PROBLEM 18 -95 A circle with its center in the first quadrant is tangent to 

ECE APRIL- 2D0-1 both X and y-axes. If the radius is 4. what is lhe equation 

of the circle? 

A. [x 4 4) 2 1 - (y 4 4} J -18 C {x - 4) 2 - (v + 4) 2 - 16 

R, (r - Ay + [if- A) 1 -16 D, {* 4 2) : 4 (if - 2} 2 = 16 

PROBLEM 18 - "U What is the distance between !he line r 4 Zu 4 6 - “ 0 and 
PCF APRIL 20Di the point (5, -2)? 

A. 4.025 C. 4.205 

B, 4,502 D. 4.052 

PROBLEM 18 - r P Fipd the urea enclosed by the following curve: 

Ct MAY M 4 . f - 10* - I0y 4 25 = 0 

A. 05.47 square units C 78,55 square units 

B. 95.61 square units D. 68,53 square units 

PROBLEM IB -98 What is the diameter ut a circle with the following 

ME APRIL 2064 equation: jf 2 + y 2 - 6 ,r 4 4y - 12 = 0 

A. H. " " C, 16 

B, 5 D. 25 

PROBLEM in 99 What conic section is described by the equation .v- - 1/ 2 - 
ECE APRIL zm 4* 4 2y-20 = 0? 

A, circle C. hyperbola 

B, parabola D. ellipse 

\ 

PROBE I'M 1 8 to" The directrix of the parabola is y - 5 = 0 and its tucus is 
ME APRIL A: m at _ 3 j pi llc J the length of its lataa rectum 

A. 16 C. 2 

B. 12 D. 4 

PROBLEM 18- lo I Find the area bounded by the para bo Li .v = 16(1/ - 1) and 
ME APRIL 2604 its lafus rectum. 

A. 56.33 
R. 46.67 


C. 36.67 

D. 42.67 
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PROBLEM IB i '2 4.v : - v 2 “ 16 is tho equatian of a: 

Ml APRIL 2004 - 1 

A. circle C hyperbola 

B. parabola D, ellipse 


PROBLEM EH ■ li.'i 
ME APHIL JCKH 


Find tilt! area bnuiuEd 
and it- Li his rectum 

A. 6/3 

B. 4/3 


by llie parabola 4t/ = ,E - 2 .t +■ I 

C. 2/3 

D. IQ/3 


PROBLEM IB ■ m 
ME OLT 2003 


Point [3, 4) is the center of a circle that is tangent io (he 
X-axis. What is the point of ? an gene v ? 

A. (4, 0) C (3,0) 

B. (0, 4) q. (a 3) 


PROBLEM IB !US 
ME OCT 2003 


An arch IB m high has a form of a para bo In with a 
vertical axis The length of a horizontal beam plated 
across the ai , h S hi from she top isHm. Find the width 
at the bottom. 

A. SI C. 64 

B. % D. 74 


PROBLEM t& Jl 
ME 0C.T. 2003 


Find k such that the line u = 4x + 3 is tangent io the curve 
ij = x 2 + k. 

A. 7 C 5 

B, 6 D, 4 


PROBLEM IB - 107 
C¥. MAY 200 l 


A triangle have vertices at (£), 0), (ft, 3IT), and (0 70 G ). 
What is the perimeter of the triangle? 

A. 29.']5 units C, 2Q r S5 units 

E, 2ft.74 units D. 23.74 units 


SS/!■' 1 M 2 " : ,0M I he mol Of a variance is referred tq as 

. ' A. dispersion C. median - 

B. central tendency D. standard deviation 

!, H ; : '" J , 0 lf nd the angles of a triangle, given only the length of 

■ W® 1 Mr 1 the Sides, one would use: 

A. law of sines C. orthogonal functions 

B. law of tangents D. law of cosines 

Mr^l'tdL 'mm. ' £W A curVe generated by a point which moves In uniform 
circular motion about an axis while traveling with a 
constant speed parallel to the axis. 

A. epkydod C. spiral of Archimedes 

B. cyloid D. helix 
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Solutions to Set 18 
Recent Board Exams 


soli moN ia - 1 


SOLUTION 1H - J 


SOLUTION IB - 5 


jrtf-24 -3(1) 

y * 2x - 2 -*pj 

Substitute (2) to (1): 
x{2x - 2) = 24 
Zc 2 - Zv - 24 = D 
x 2 - \-n = o 

(a - 4)(£ + 3) = 0; x = 4 and x - -3 
when .v - 4 r y = 6; (.4, 6) 

when x --3, y = -3; (-3, -ft) 

Jr 7 ^^[3x =2x-3 
x - 43x = 2x - 6 

■J3x = 6 - x squaring both Sides 

3,y = 3ft - IZr + x* 
x 2 - 15.r + 36 = 0 
(x-l2)(x-3)-0 
x = 12 and 3 

Nate: Til s can be solved by trial and error using the choices. 


SOLirnON 18-3 ^ +3 v ' 13 . 7? /2 = 4m + - 7 v'2 

^/g + 3 t/S -7 V2 = 2^2 + 3'sc 3 #2 - &/I r = 4 v'2 

Note: This can be solved by dsrect calculation using calculator. 

SOU .TLON JH I Note: if <a > b, c > d t and a, b, v r it > 0, then m > bd 

3f < ,t and -U< y t then (-9)(-12] < fx)(y) f or 10ft < xy 
]f x < -4 and y < -6, then (.vj[y) < (-4)(-6)' nr Xy < 24 


Thus, 103 < xy < 24 

2x 1 -i- 3.x 3 +7.r z >■ H1.T -i-10 = _A_ _ Bx+C 
(x-l)(x 2 + 3)‘ x-\ ** + 3 

Dx+E 
* [x 1 ^] 2 
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SOU nOX 1H -7 


SOLI TKA 18 -H 


Tx* - r 7;\- + ILh' fill* A[x + 3f 

- (Bx +■ Qfc- 1)(A 4 3) + (Dx + £)[.r - 1) 

Set x = 1- 

2(i)* + 3(1 y + 7(tp +1 ofii + lit - a( i + ly 

A -2 

Ir- - 3 .t - 7>- +■ Hit - 10 = i2v> + IZx 1 + IS) 

+ (&r + 3B.v : - ft a 1 - 3£.v + Cy 4 3Cv - Cv 2 - 3C) 

+ (Dir 2 - D.v + E.r - £) 

2fc + 3a 4 7,v-4iu.v + 10={2+ [i)y ^ (C- 

4 (12 + 3B - C 4 0)3f- 4 (3C - 3B - D + E),v 

- 118 - 3C - E) 

This equation is an IDENTITY. Each term at the left 
side of the equation must be equal to each term at the 
right side. 



2x s = (2 4 B)x' 

2 = 2 4 B; B = 0 


3.* :; - (C - B)* 3 
3 - C - B = C - 0; C =. 3 


Constant: 

10 = 1S - 3C - £ 

IQ = 18-3(3}-£■;£>.! 

7.r‘ = il2+-3B- i 4D).i' 

7 = 124 3E-C+ n 
7 = 124 3(0) - 3 + D; D = -2 

Thus- A = 2, B - 0. C = 3,0 = -2, E - -1 
2x a >■ jjt 47a- tIOt4 10 _ 

{X-l){x 2 +:3)“ ’ 7^1 + 7 

2 .t +1 
(,v 3 ^ 3) 2 

SOLlSiSk 18 - 6 3 A = 54; a** - 3^ = 54/9 - 6 


) + l/,r - a square both sides 
r 2 + 2 (.t)C1/x)-(1/v1-=^ 

+ 2-i- J / -v = 25 
i^l// = 23 

Jl _ i^/Sj 
bi - 8 bg2 
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SOLUTION 18 - 9 Using the calculator* login 32 = L505 

soil.i IT ON LB ■ 10 log$(2x - 3) = Vj 

9 hl2 =Zv - 3; 3 = It - 3 
*-3 

SOLUTION 18 - li )ogi N - 2/3 
JV - S 3 "* - 4 

SOLUTION I» - 12 ] Dgjt 1296 - 4; X 1 = 12% 

JC = 6 

SOLUTION IS -13 2 log x - log (30 - lx) -1 

log .v J - log (30 - Zv) 3 -f 

log ^ = I: - -,0’ 

b 30 - 2x 30 - 2* 

.v 2 - 300 - 2Gb 

x 3 4 20x - 300 - 0 

(.t+30)[.t- 10) - 0; X - 10 and -30 


Note: -30 is absurd. This ce/i be solved by trial and error using the 
choices. 


SOLUTION 18 !■] l£>g h 2 = 0.69 

W = 2. 6 3 2.7307 

log,. 6 = - - = 1,7836 

& Joglj log 2.730 7 

<0LI TTON IB - 15 log, 6 = 1.2925 

= 6; x = 4 

log, 11 = log., 11 = =1.7297 


SOLUTl ON LB 16 AB = (3 + /4) (8 4 -6) = 24 4 50; 4 24; 3 No to: j 2 = - 1 

/IB - 50/ 

Thus,, if = 0* & - 50 

r = \Lr 4 f>* = 50 

tan 0 = fx/.j- = 50/0; 0 = 90° 

Polar form - rZ9 = 50Z9U'- 1 

SOLUTION 18-17 (3 4 At) 4 [2 -5j) = (3 4 2)- (4r - 5i) =5-i 









j - jp nu i u 

** * ** Kcl unt Bolt rd E s ;s it s 
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SOLUTION IB - !f$ .. 1 


/[-I.) = — : — = undefined 
A l>(-i) 

Thus, Afl-1/2)) -1/3 

/(-2) = —= -!;/{-!) - undefined 
Thus, = undefined 

m = 1;jS1) - VS 

Th u s, /[/[ a )} is undefined = 1 1 (-1, •■ 2 [ 

s olUTio n 1 rt iy / (.r j ■= 2r- + 2 

I (.x + 4) - 2{x +■ 4)' + 2 = 2(,v J + 8,v ■+ 16) + 2 
/(.r + 4} - 2v- + I&.t + 34 

soumuM 18 20 -4)i-0V5 -«)’ 

Increase = 1.372 

SOLUTION IB ■ 21 /(y) = ,\' 3 - * - 1 

i;; /[d) = ( T ip+l-l = -l (OK) 
JW--1 (OK) 

/(2) = 2 3 - 2 -1 = 5;^-2) - -8 + 2 - 1 - -7 (Not OKI 

rherefore* the set of all c is j-l, 0 , 1 ] 

SOLI ill ON Ui - 22 = ^ r i (x) = 1 { X * 1) = I y + I 

>. HAITI ON I rt-23 /(y) = .y - 2P + 2 

,'i:i -2) - (r? - 2) - 2(n - 2) 2 -i 2 ^ ji - 2 - 2{v 2 - 4a + 4) + 2 

:(ii - 2) = <t - 2 - 2u-‘ + Su -8 + 2 
'f[u - 2) = 9d -2^ 2 -8 

yji) = 3 y + 2 

Let g(i) = ax + b 

s(m) = * 

y{3.v + 2) = irp.t + 2) + b - -v 
3ru j + 2rr + £f - r r 
[3(l).V + (2il + frj = A 
'['hen; 3rr - 1; a = 1/3 
2tt + b - 0 




P 


SOLUTION tB - J-j 
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2(1/3) + fT = 0;lj = -2/3 
#(.v) = ir.Y -•■ i 1 - x/j - 2/3 = 1/3 (.y - 2) 

SOLUTION IB - 27 The terms farm an A.P, with a t = x, <i - lx and fin = !l 4.v 
a ,, - a% + (n - l)d 
64x ~ x + (ri - X)3r- 
04 = 2-i- 3 j? - 3; ?r - 22 

Sum = - L (ai + ,r n ) = =f [x - 64y} = 1430 

If x b5x = 143U; x = 2 

SOLUTION LB ■ 26 Let x be the first term and y be the common difference, 
fli = a; o 2 - x + y; tij = t + 2y; jj. t - ,t + 3y 

x(x + 3y) - 70 

+ ‘aiy - 70 4 Eq. (t) 

( j + i/} (-t + 2y) 3 SS 

x 2 + 3jey + 2y* = 88 Hq- (2) 

Replace x 2 + 3-tv in E-q, (2) by 70 iiom Eq (I) 

70 + 2y- = SB 

2y* = IS; y 2 -0;y-3 

I n Eq. (1): 

x 2 + 3-.r(3) = 7U 
y : + 9x - 70 = U 
(,y - 5){x + 14} = 0 
.t = 5 and -14 

SOLUTION IS - 27 . , ,, w 111 1 

Harmnnic progression; l., 'i. l/x, 1/10, or , -■■- 

Their reciprocals h L x, 10 form an arithmetic 
pr.ogres&ifcn. By inspect :\.k\ the common difference of 
A.P. is 3. Thus y - 7 


SOLUTION 5S - 2H 


[Tie terms 2' [ , 2-\ 2'. ... is a G.l 1 with u t = 2-i and r = 2' 1 
or % 


Sum of l.G.P. - = -- 

1 - r 1 - 1 / 4 

Sum of ].G,P. - 2J3 


1/2 

3/4 


SOLUTION IB - 2y Let the sides by .r + u. and x ■+ 12. 

Then.. (jr + 12)- = .Y 2 + {x+fi) 3 
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-V s +■ 24.t ■* 144 = ,v : + T J + 11v + 36 
X 2 - I2x - 108 - 0 
v = IS and -6 

Hypotenuse- 38- 12-30 
^ou-noN ns - 3(> Ao J% Ai , 

SULL. J [QM lfS 3 E Let v and if be the numbers. [y > x J 
j/-.t c 40 or i/ “ 40 t-x 
Arithmetic mean, A r . = • i(_t + i/j 

Geometric mean, G„, = Jxy 

A, n — Gjn + 2 

Vi{x + if) ■ Jx]f + 2 

v + tf - 4 =* 2 % fxy -> square both sides 

x- +■ + 16 ■+ 2xi/ - flbr - 81 / =* 4.vi/ 

v- +■ "ir- + 16 - 2 x\f - 8 x - fiu = 0 
x + (40 t l j- + ]&-2t(40 + x) - 8 .v - 6140 + x) ■ 0 
X' + 1600 + BU.v + "l“ t 16 - hO.v - ly- - 8a - 320 - 8,v - 0 

1296-16.1 - 0; v = 81 

Another solulion: 

A ,r = G,„ T 2 

Vi(x + y) = fty + 2 

Va(x + 41.' + x)= ^jx[4Q+xj + 2 
40 a 2i =2 /v(40-!-.v) + 4 

Solve x by trial and error using the choices, .v :n 81* 

SUL.L TIPN lifi-32 ; ^b-'-(t + 3),v'e 13 

!\4) = klW - [k - 3] up+33 = 157 
64k-IS*-48 +13 =157; ft =4 

^ n i 'i It )\ 18 ■ 33 Number of man-hours required per unit - 2{2) = 4 

Number of POTs - 80(2Q0)'/4 - 4000 RGB's 

MJLI UO\ Jh - Vr l.fi A, S, and C be the number of days each one of ihem 
can finish the job working alone. 
lyM "B= \.5A 

1/A =1.2(1/ Q; C-t* : Z A 

/(‘l) + 4(4)+ 1(4)’—l 

1(4) + --L. | 4;m. ' («) I 


Engineering 
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— =1; A = 10 days 


SOU IT]ON LB - 35 Rate of jphn -1/30 

Rale of Tom = 1/60 
(1/30)1 + (1/60)1 = 1 
t = 20 minutes 

SOLUTION IB - 36 Let 5= the distance from A to 3 

I = retsuired time of arrival. 

Leaving at 9:30 am and walking at 2.5 kph 

I I itu? of travel = 1 - 9.5 + 12/3600 = f - 9.49667 

S = speed k lime of travel 
5=2.5(1-9.49667} -> Eq. (J) 

Leaving at 9:00 am and walking at L5 kph: 

Time of travel = I -9 - 1/6U = t - 9.01667 
S = L5(t-9*01667] ->Eq, (2) 

ffi - S] 2.5{< - 9.49667) = 1.5(/ - 9.01667) 
2.51-23.7417- I5t ■ 13.525 
i - 10,2167 hr = 10:13 am 

SOUJTjON 1H 3^ Timi:, t = S/v 

* + - ■ = 3 + — ; 5 = » km 
5 4 60 

Total distance that walked - 3 + 8 - 16 km 
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SOLUTION 38-58 


— t+—t = 2: i = 14,28 min 
5€ 20 


SOLUTION 18- 3? 1 1 + _L / . I; ( = 3 1 dap 


SOLU HON IS - 40 From tiie figure shown: 

x-10+ x/12+30 
x - 43.636 minutes 
x - 43 min 38-2 sec 

Time: 2:43:38.2 
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SOLUTION 18-42 


S< 'I! HON 18 ■ 43 


soi.imoN ih - 44 


SOLUTION IS - 14 
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Let ,v be the speed of the boat m dam water and y be the 
speed of the current in kph: 

Traveling upstream; speed, v - x - y 
\S* vl] 100=>--y)(1.5) 

,t - y - 66 h 67 ^ Eq, (1) 

Traveling downstream, speed, u = a + y 
{5 = yf] 100 = (vt v)].25 

.v + y = fiQ -> Eq (2) 

Add: Eq (t) * Eq. (2): 

[,t - t/) + i,v +■ y) - 66,67 -+ SO 
It = L46.67; x = 73.33 kph 

Rate = 3/10 = 0.3 stations per minute 

No. of stations = rate x time 

No. of stations = 0,3(60) * 13 stations 

Let t be the speed of the wind 

Velocity with die wind = 300 + x 
Velocity against the wind = 300 - x 
3,-ifTiinM i!^ i-ui = ( 5 / b) 5,viIn :l„- u'ln.J 
(300 - .v)(l) = (5/S)(300 +.v}{!) 

2400 - Sa = 1500 + 5.i 
13 a -900; ■ * 69.23 kph 

Lei / and j. r be I lie present ages of John and Harry, 
respectively. 

At present; / = 4H (!) 

In 6 years; / + ft = 2(H * 6) 

4H -*■ 6 = 2H r 12 
H = 3 

I lie value of a determinant is zerois there are two or 
more identical tows or columns. 

IVir the given determinant, column 1 and column 4 are 
identical 1 here fore, its value is zero. 


SOLUTION 18 - -if] 


M u 111 1 ■ e r of w a vs = - = 13,36 0 

2!4!G! 
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SOLUTION 1H 47 Note: "At jeast one" tail means either one tail, two tails, 
or three tail. 



Number ol possibilities; 

H I E l. HtH, HHT, TTH, THT r HJX ITT = 7 ways 


SOLUTION 18-48 



SQL!FTION IS - 4" - t - ar ri//z 2 or if = kxyfz'- 

4 = k( 2j{fij/33; k~ 3 
at = 3(lj(4)/27= 3 

solution ix - 50 16 = 3,r + 4; a w 4 

v 2 + 5 = 4- + 5 = 21 


SOLUTION 18 - 51 Total members ■ a + Tv = 3a 

After replacement, the number of ECLs is x - t. 

Fraction of EC’E = -■ ■ ■ = - 
3.r 6 

6a _ - 36 = 3a 

a =12 


SOLUTION ] x sz Rema i n i ng problems = 60-30 = 30 

Remaining lime = 60 - 211 = 40 minutes = 2400 seconds 
Average time for each remaining problem = 2400/30 
Average time for each remaining problem = 30 sec 

SOLUTION L5 53 Let x and u be the numbers, 

:v +■ \j = 10 -> (1) 

^(2) 

Squaring both sides of Eq. (1): 

{x + \/) 1= I0 2 
x- 4 Tr y +f -100 

x- +• y- + 2:>:u ~ 100 but x : + y- = 52 
52 + 2 xy = 100 
Product ~ vy = 24 

SUM i ION IS x. h Note: There are 5 fifth km in a kilometer 


Cost - 25 i- 3(5 .t) -25 + lS.v 
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* iu , t 

- --. - 1,5 cm 


SOLUTION IK ■ 5(5 

SOLUTION 18-57 

SOLUTION !K-5y 
SOLUTION 38-59 

SOLUTION IK - 60 

SOLUTION 3 8-61 

SOJ.UT10N IH ■ UJ 
SOU 'TION IB * 63 


SOU i >\ r JH rv, 


Increase between 1950 and 1960 - 3,5 M 
increase between 1960 and 1970 ^ 3.5 1.75 = 5.25 M 

To till increase between 1950 and 1.970 ^ 3.75 million 

Attribute We to airplanes = Uj{ltl8) = 54 
Attributable to weather balloons = 1/3(103 - 54) = 18 

Among the choices. 4* - 1 always gives an add Integer 
because Ax is ahvay s an EVE N inieger. 

Total/6 = 83; Total - 498 

(Total Luwesti/5 = S4 

493 - Lowest = 420,- Lowest - 7S 

Selling price after 1 year - 325(11.90) 

Selling price alter 1 years = 325(0.90j([).90) 

Selling price after 2 years = 325(0.9 0) 7 

rhus, selling price torn years hence = 325(0.90) 1 

- P2l||| 

Let x be the number: 
x/l7 = 'l,x = -\7 
Correct answer = 37(17) - 239 

Mtimher of h tps - 6 

Using the relationship: 

cos (,v + \j) = cos .v co& l/ - sin a sin t/ 

[cos 31T cos A + sin 30" sin A] 

- [cos 50" cos A - siii3CF .-in A] 

“ sin 30 J sin A + sin 30" sin A 
~ 0,5 sin A +• 0,5 sin A s sin A 

Note: Tnrs problem can be sailed by assuming any value of angle 
a. (say A - U). The cha cc- that will give the same value es the 
given pr u ss on is the correct answer 


Sine low: - 

sin A 
sin A _ a 
sin li b 


b = c 
sinfl sinC 

—; tt = 0.7/1 
1U 
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Perimeter ft + b + c - 16 

il./Jj tfi + 0.4 fa = 16; fa 
a = 0.7(7,619j= 5.33 


SOLUTION IK 65 


2 ten 0 


tan 20 

1 - tan " 0 
i£. = 2(15/r) 

J * 1 -(15/t) 2 
2('i - 4 500/a- = 15 
l5lTi/V = 5 


s.ILL I ION IK - 66 5CC 2A = 1/sin 1X4; 1 /cos 2A = 1/sin 13A 

0v lrial and error using the choices. 

A. A = 3 a : 1 /cos 6 D - 1,0055; 1 fk In 39 a = 1.5390 * 

B. A = 6 D : 1/cos 12" *=1.0223? 1/sin 78“ - 1.0223 ✓ 

C. A “ 7°: 1 / cos 14 C = 1.0306; 1 / sin 93 D - 1.0002 * 

D. A - 5 D : 1/cos 10 : = 1.0154; 1 /sin 65 iJ =1.1034 * 

SOLUTION IB -67 Original side: a = 8, fa = 15, c - 17. 

> = '£(8 + 15 + 17) = 20 

,A n = 720(20 8)(20 -15)(20 - 17) - 60 sq, units 


If each side is double, the area U (double) 3 or 
quadrupled 

-4(60) = 240 sq, units 


Increase = 240 - 60 - ISO square units 


SOLUTION IB ■ DS 
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SOLUTION is - 69 
sou n on is - -<■> 


Area of rhombus = : i :, J | di = '• hi 2}(24] =144 sq. units 


A\+Ai*9? 

[x/4) 2 +t£52-r)/4] : °!97 
.vVlh+ f2704 -J(i4,^.v-}/l& = ?7 
U +2704 - 104.1 - v' =1552 
-104.V+ ] 152 = 0 
.u - 52v + 576 = 0 



(x - 16)(j - 36} - D 
x = 16 and 36 

Area ul smaller square = (16/4)7 = 16 








SOU TfOft 1M - 71 


E ,ength of are,, C - —— 

* ISO* 

Perimeter - C - 2r 

14 = ^ 6(n +2r t r= 4.53 feet 
IRQ- 



SOLI HON is - 72 


SOLUTION IS 73 



tan ^VLl = = —. 

b/2 

b = 10 

A r<M=Vj(101(5^3) 
Area = 25 ^3 cm- 


Ci rcuitif e react’ d’k [ r le ^ pcrimeter of square 
2nr ~ 45 

f 33 2!s/n 


slJ Li ■ I 1 'F\ is - ~h A regulfl] hexaijgon has 6 equal sides, 
6 x side = I OS 
Side = 18 cm 


suUTION 1H - 7 5 Sum of interior angles = 18()(ir - 2} 

m = 1R0 (i> - 2 ); rt = 7 sides 

KOl.l 7 Ion ih 7& Length * width -125 
Length - 1 * width 
[5 « width) x width = 125 
width - 5, length = 25 
Dimensions = 5 rn x 25 tn 
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SOLUTION is ■ 77 


Number of diamond Is 


SOLUTION 18^78 


E'-nr the circle: 

C i re l 11 n fe rente = A rea 
2~r - Ter-; f - 2 
Area = n(2) 2 = 4 it 

For the square; 

Area = side-' - 4it; side 


SOLUTION IB - 


Space diagonal = - 4" + 5“ ‘ 7,071 


SOLUTION IB - B0 


Solving for the intercepts: 
Set x = 0 & ii ■ Q ' 
6(0) - 10(0} * 5r 

i = n (0,11,6) 


ID i 


15 cubic units 


SOLUTION IB ■ Si 


Let V' and .v be die original volume and edge of the cube. 
When Lite edge is increased by 2U% (edge -l.lv) 


SOLUTION 19-93 


l/„ 33 1,729 V’ 

Increase - t,728V J - V = 0.72b 1 , 

Percent increase = [D.72SV/ V r ) * 10". =72.80, 



* V 

„ 1 ,'l _ 

U-lt' 

-r 

H V 

vTj 
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Let V - volume df the vessel; 14 - volume of air 
V U ‘ ~ volume of water ~ V - V, t 


In upright position: 

By similar solids (vessel and air) 


In inverted position: 

By similar solids (vessel and water) 


SOLUTION US - H-h 


Volume of uhfect - Volume rise 
Volume ut nb[uct = itn h = ;r(8) : (6) = 364 r; cc 


SOLUTION IH - m 


Volume ~ Ay ■ /? 
CQ3 22.5" - ^ 


y = 5 411% cm 
/V; - Vi r ! sin *15 - * S 
A fl - 4(5.411%)-sm 45' 
At, - 82.8427 cm- 

Vnlume - 82.8427(15) 
Volume = 1242.64 cm' 
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SOLirrtON IS - S(i From llie 

diagram shown 
the point hns a 
coordinate oi 5 


-2 -I 0 l 2 3 J 5 6 7 6 


SOLUTION m - 6? baking tor the point of intersection, PI: 

4.r - + i = 0 (1) 

.v - 2\j + 4 - 0 (2) 

Subtract: Eq. (1) - Eq- (2): 

4 x - 2y + 1 = 0 
x - 2u ■* 4 - 0 

3i - 3 = 0 

jc n 1 ;y = 5/2 PI is at (L 5/ 2) 

Bv poinhslope farm: 

V - I/; = rrj(.r - v L ) 
y - 5/2 = 2/3(i -1) 

6y -15 c 4v - 4; 4i - 6y + U = 0 

SOLUTION W-W d ' = dj , ^ 3 ._ x) 2 + { 2 - 2) 2 = <j [7 x ) 2 ■, ( 2 _ - 2 )= 

9-6i + X- -'49 - 14.v + 

Si = 4U; I - 5 


.SO LUTTON ] 6 Hy From the f igu re sh own, 

the fourth vertex is at \2, 2j 


t L V h ~ "r V 5 


—ML. 


(-3.-JI-C" If 


SOLUTION IB - DO From the figure shawm the 

triangle is an i.qisreh’s triangle 


SOLUTION lh PI The given curve is an ellipse with standard equation pf 
2 1 
£ + JL 



1 4 

rv' - i, n =2 ; F- Lli -1 

,, 26 2 2(1)' u 

Length of hi tus rectum -- ■ ■-— - • 

n 1 


,2 7/ 


±±± 






,-d2ft PartC Engineering 
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SOLUTION !k 92 Substitute each choice to the equation u - x 1 - x r 
Choice .V [-t. 0): 1 / - M) 2 - (-1) “2*0 

Choice B; (9, 7): \f = 9--9 = 71 f 7 

Choice C, (4,4): i,r-4 z -4 = J2*M 

Cb 0 \ ce D, (1,0>: \j - V -1 - 0 OK 

Solving for the radius of th dick 1 : 
x- +f-- 16* - 0 
x 1 - l&r -5- 64 *■ tj 1 = 64 
(x - S) 2 ■+■■ v 2 - 8 2 Radius ■= 8 

rz : - S 1 - 4 2 ; „■ = 6.2282 

[ ength of. hord = 2a - 13.356 units 

>1 'I i LION 18 - ' i | 1 he slope of the line 4.\* - 2i/. + 2 11 0 is +2. Since the 
required line is parallel to the given line, Iheir slopes are 
equal. 

By point slope feu m 
iv - 1/1 = - ;i r i) 

1 / — 5 = 2[x - (-3)1 = 2 t - 6 
2x ~ if + 11 =Q 


SOU HON \H-9i 



St 3LLTJUN J8 9^ The given circle has center (/:. t) = |4, 4) and radius of 4. 
rhits the standard equation is: 
u - ■'>)■ -(v- k ) 1 = r 2 
[x - 4) 1 + (if - 4) 3 = 16 



SOLUTION W-W i* ■*■ f - m -* m+m* 0 -* a circle 

[x 1 - J 0 v + 25) +(v' 1'Gy >- 25) = -25 + 25 + 25 
lx - 5) 1 + (rv - 5} 2 = 25: Radius = 5 

Area = -J<- - k[5)' = 78.55 square units 
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SOLUTION IB - 98 


Radius = 5, diameter = Ifl 


Since tire coefficients of and ir are the same, the conic 
is a circle. 


SOLUTION IB - 95 


soli rnoN \h : . ■ 


SOLUTION 18 - I iv l | dr the parabola & - 1% -1). u “ 4 and LR 

Area - 4 - 4 (16)141 = 42667 so. 


units 


SOLUTION I* - loj Hyperbola 


SOLUTION IS - S 03 


SOU HON IS hi ' From the figure shown 
tine point of tangency 
PT is at (3,0) 


SOLUTION IS - loi By squared properly 
of para hoi a: 









l" Lirw 
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>Jj ! 10: ih lOfj At the 1 point of tangent) of the 1 line equals u of ihe 


[]/ = i/J 4jf+-3 e ,'c i + b ! 

* 2 - 4x + [4- - 3) = 0 

Hite quadratic equation must have onh one mol. 
fl 2 =4AC 

4 - Jlr-i 3; lr - 7 


SOLLT:uN i.- - 1#7 From the figure shown: 

v 3 = W - 6-' - 2(9) [6) cos. W 
v - 3.8330 

Pert meter -9 + 6 +■ 5.8538 
Perimeter = 20.053 units 


mill • K )x \y. - ]QB Thu square root of a variance is the standard deviation 

SI I I ION IB ■ 109 To find ihe angles of a triangle, given only the length of 
the si dbs, one wo u id u se the !mt' of cosh<cs. 


SOLUTION 1H-I Cydujd 
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Problems-Set 19 
Recent Board Exams 2 


PROBLEM 39 - I 
ECE APRIL 2005 


PROBLEM 19 - 2 
ECE APRIL 2005 


Which of the fallowing mathematically represents a 
two-digit number with x as the unit's digit and it as its 
ten's digit, 

A. % + IQx C, 1® + x 

B, lOi/ - x D. lOx + y 

What is the equation form of the statement; the amount 
by which 10D exceeds four times a givers number? 

' A. 4x (TOO) C. 10Q-4 t 

R. 100 + 4r D. 4 .y -100 


PROBLEM 19 - i 
ECE MMtIL 200=5 


PROBLEM 19 1 

ECE APRIL 2005 


PROBLEM 19 - t 
ECE APRIL 20G5 


PROBLEM 19-6 
ECE APRIL 20G ^ 


PROBLEM 19-7 
ECE APRIL 2003 


Solve for.v if = 2""' and US'' 1 h - 'l 11 . 

A. 4 C. 3 

B 2 D. j 

From the equation 7,v- ■+ (Ik - 1}..r - 3k + 2=0, determine 
ihc value ut . L , so thill ihe surn and product il the mots 
are equal. 

A. 4 C. 2 

B. 3 D, 1 

The arithmetic mean of six numbers is 17. Tf two 
numbers are added to the progression, the new 
arithmetic mean is 21, What Eire the two numbers if 
their difference is 4? 

A. 28 and 32 C. 26 and 30 

B. 30 and 34 Lb 34 and 38 

What is the sum of oil the odd integers between ELI and 
.5007 

A. 65,955 C. 07,950 

9. 62,475 D. 124 r 950 

How many terms of Ole progression 3, 5, 7, should 
there be so that their sum will be 2600? 

A. 54 C. 50 

TL 52 D 55 
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PROBLEM 19 -0 
EOT A HU L 2005 


if the linsi term of getf&tetrtc progress ion is 27 and the 
toil rill tori 11 is -1. the third term is? 

A, 3 C. -2 

B. 2 D, -3 


sm t.vno\ 

CM MAY 3001 

pitoBi m w -y 


The fourth term of a geometric progression A 6 and the 
10"' term is 384. 

\\ hat is lhe common ratio of the C.R? 

A, 1.5 C. 2.5 

B. 3 D. 2 


PROBLEM ]9 - 1(1 

© 


What i: the first term? 

A. 075 C. 3 

B, 1.5 D. 0.5 


PROBLEM E9 ■ 1J 
ft 


PROBLEM J L > - 12 
ECR AHUL 2005 


PROBLEM 3,9':- 13 
ECE APRIL 3005 


HiOHJTM 19 - H 
TiCr M'RIL 


PROBLEM iy - 11 
JECK APRIL 2005 


VVhnHs the seventh term? 

A. 24 C. 40 

0 32 D; 9f) 

Cfindle A and candle E of vqu..| length itn to be lighted 
at the same time and burning until candle A is twice as 
long as candle 0, Candle A is designed to fully bum in 0 
hours while candle E tor 4 hours. How long will they be 
lighted? 

A. 2 ins and 4U min C 3 hrs & 4t) min 

R. 3 hrs arid 3D min D. 2 hrs & 3d min 

At approximately what lime between 6 and 7 o'clock 
will the minute and hour hands coincide? 

A, 27 min and 41 sec after 6 o'clock 

B. 32 min and 72 sec after ft o'clock 

C, 25 min anil 30 sec after ft o'clock 

D. 32 mi n a nd 43 sec after 5 o'clock 

hi how many minutes after 2 p.m, will the hands of die 
clock extend in opposite directions for the first time? 

A. 40.522 C. 45,575 

U. 43,635 D. 41.725 

How many ounces of pure nickel must be added to 150 
ounces of alloy 70 V pure to make an alloy 85pure? 

A. 1511 C 125 

B. 225 D. 175 
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PROBLEM 19- 19 
ECE APRIL 2001 


PROBLEM 19-17 
ECEAPRII 2005 


PROBLEM 39- JR 
ECEAPREI 2005 


PROBLEM !9 - JO 
ECE APRIL 2005 


SITUATION 

CE MAY 2005 


PROBLEM 19 ■ 20 
CD 


PROBLEM 19-21 


If there are nine distinct items taken three at a time* how 
many pe emu unions will there be? 

A. '252 C, 504 

B. 720 D. 336 

A bag contains 3 white and 3 red balls. It two balls .ire 
drawn in succession without returning the first ball 
drawn, what Es the probability that the balls drawn are 
both red? 

A. 0,299 C. 0.357 

B. 0.237 D. 0.107 

A janitor with a bunch of nine keys is to open a door but 
only otic key can open. What is the probability that lie 
will succeed in three trials? 

A. 0375 C, U.333 

i. 0.425 D, 0.255 

Evaluate the'expression: (1 + i-) ! “. where / is an 
imaginary number. 

A. 0 C. i 

B. -1 D. 1 

Given the following matrix: 

2 5 1 10 0 

A = 3 1 U and B = D 1 0 - 

6 7 4 U U 1 

Determine the minor corresponding to the 5 entry' in 
matrix A. 

A. 15 C. 12 

B. 8 D. 4 

Determine the cufactoi corresponding to ihe 3 entry in 
matrix A, 

A- 13 
B. -13 


C I 

D. -4 
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PROBLEM Jv - 22 
0j 


PROBJ^M 19 - 21 
ECF. At'KM- 20i.In 


PROBLEM 39 - 2'i 
m APRIL 2005 


SITUATION 

i 7. MAV 21 Min 


PROBLEM 19 25 
© 


problem i$ * 16 


m iRl_E : M |9 27 


sm IAT1GN 
Cl MAX 2 IIIin 


WHLK.VI 19 - 2H 

© 


What is she product y ft? 

f 1 2 5 I 

A. \ 0 3 1 i 


[4 6 7 
'2 1 5 
B. -30] 
6 4 7 


5 2 1 

C l 3 0 

7 ti I 

2 5 1 

D- 3 1 0 

0 7 4 


If sin A ~ 4/5 and sin ft = 7/25, what is sin (A + ftj 3F A is 
in the 3rd quadrant and ft is in the 2 nt| quadrant? 

A, 3/5 C. -3/5 

B. 2/5 O. 4/5 

[f the sides ui' ,i right triangle are 3, 4, 5 m, the area p/ the 
inscribed c title is_ 

A. 2rt square m C. 3/4 n square m 

B. 3a/2 square m D. x square m 

A llngpok: is stands on top of a pedestal. From a paint 
0 at (he same elevation as ihe base of the pedestal, the 
vertical angle of the top bf tine flagpole is 6th and tine 
vertical angle of the bottom of the flagpole is 52*. Point 
O is 14.8 rneterS aWay from the base of the pedestal. 

How high is the pedestal in meters? 

A, LS.94 C 15.24 

B. 25.36 D. 14l 

How long is the flagpole in meters? 

A. 3*8 C. 5.12 

B. 5.8ft D, 6.69 

What ts the distance from Q to the top of the flagpole? 

A. 33.2 m C 15.4 m 

B. 29.6 m D. 22J m 

One of ihv diagonals of □ rhombus measure 12 inches if 
the area of the rhombus is 132 square inches, determine 
the following; 

I lie length of the other diagonal in Inches. 

A. 24 C. 22 

B 9 D, 14 


Engineering Parl & 
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PROBLEM 19 - 29 The measure ut the side of the rhombus in indies. 
® A. 13.85 C, 3.52 

0, IQ.96 13. 12,53 
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PROBLEM 19-30 

0> 


SITUATION 

CE MAV 2095 


PROBLEM 19 - 31 


PROBLEM 19 - 32 
© 


PROBLEM 19- i3 

O' 


PROBLEM 19 - 3H 
I'CF \PRIL M -: )5 


situation 

CE MAY 20' .IT 

PROBLEM 19-35 

© 


PROBLEM 19 39 


PROBLEM IV * 3. 
0 


The measure of the acute angle between the sides of the 
rhombus in degrees 

A. 26.61 C. 57.22 

B, 45.26 D, 3276 

A triangular lot ABC have side Aft = 40G and angle 6 = 
5U ■. The Lot is to be segregated by a dividing line DE 
pa rut Id to HC and J5U m long. The area of segment 
ft CP ft is 50,977,4 mK 

Calculate the area uf lot A PL, in square meter. 

A. 62,365 C. 57,254 

B. 59,319 tl 76.325 

Calculate the area of lot ADL\ in square meter. 

A. 8,342 C 6,569 

Si ' 4,475 O. 11*46 

Calculate the value of angle C, in degrees. 

A. 57 C. 63 

B. 42 D, GS 

A railroad curve is to be laid in a circular path. What 
should the radius if the track is to change direction; by 
3b degrees at a distance ol 3QU m? 

A. 352 m C, 267 id 

B. 573 m D. 452 m 

A swimming pool is shaped from two intersecting 
Hrelcs 9 m in radius with tfreir centers 9 in apart. 

What is the area common to the two circles, in square 
metur? 

A. 65.2 C 126.7 

B. 637 D. 99,5 

What is the intal water surface area, in square meter? 

A. 409.4 C. 387,3 

B. 524.3 D, 427.5 

What is the perimeter of the pooh in Erie tors? 

A, f?3,5 C- 82.4 

B. 75.4 D, 96.3 
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Spheres or the same size are pi ltft.1 rn tJnc form of a 
pyramid with an equilateral triangle as its base. 
Compute the total number of spheres in the pile if each 
side contains -I spheres, 

A. 20 C. 16 

B. 64 P 2fi 


PROBLEM 19 39 
ECE APRIL 2005 


What is the volume (in ent'} of a right hexagonaj prism 
15 cm high and with one of its sides equal to 6 cm? 

A. 9S5 C. SIS 

B. 929 D. 11B5 


PROBLEM JV - 40 
ECE APRIL 2005 


SITUATION 

( E lift w ados 

PROBLEM 19 - -il 
<E> 


PROBLEM 19-42 
© 


PROBLEM !*> - 43 
© 


PROBLEM B ■ 44 
.ECE'A PR EL. 2005 


Eight balls are tightly packed in a cubical container that 
measures 3 cm on each side. The balls arc arranged with 
4 bails per layer and in contact with the waits of the 
container and the adjacent halls. If the container is filled 
with water what is the volume of the water (in cubic 
cm}? 

A, 353 C 263 

ti. 335 D. 244 

A closed cpnteal Vessel has a base radius of 2 m and is 6 
m high. When in upright position the depth of water in 
tiie vessel is 3 m. 

What is the volume of water in cubic meter? 

A. 22 C, 28 

B, 25 D. 32 

ft the vessel is held in inverted position, how deep is the 
water, in meters? 

A. 856 C. 4.12 

B 5,74 D. p7 

When is the weight of water in quintals. Unit weight of 
water is 9,50P Wm : 

A. 263,4 C. 219.7 

B. 195.4 D. 247.2 

The total volume of two spheres is 1GQ- cubic cm. The 
ratio of their areas is 4:9, What is the volume of the 
smaller sphere in cubic cm? 

A. 75.85 
B 314.1 Li 


C 71.79 
n. 242.3b 
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PROBLEM 19 ■ 45 
ECE APRIL 2005 


PROBLEM 19 f6 
ECE APRIL 20U5. 


What is the disfetnee between the points (3. 7) and 

H -?)? 

A. 18.65 C 5.25 

B, 6,54 D. 15,65 

What is the urea bounded by die curve defined by the 
equation x 1 - Sy n 0 and its latus rectum? 

A. 5 33 ' C, 1057 

B. 7.33 D. 3,66 


.SITUATION 

Cl- MAY 2005 

PROBLEM 19 - 47 
© 


PROBLEM 19-48 
© 


PROBLEM 19-49 
© 


SITUATION 

CE MAY 2 DU 5 

! J ROB LEM 19 - 50 


Given the ellipse 9x 2 + 16y z - 144 =■ 0, 

Determine the length uf arc in the first quadrant. 

A. 5.55 C. 7.53 

B. 6.32 D. 9,97 

Determine the equation oi its diameter bisecting nil 
chords having equal slope of 31 

A. 4.t - 25y C 6.v + 32y = 0 

B. 9.r + 16i/ = 0 D. 9.v + 321/ = 0 

What is the volume generated If the area on the first and 
second quadrants is re velvets about the X-axis? 

A, 201-1 C. 175.4 

B, 15(1,5 D. 165,7 

Given the equilateral hyperbola xy — 8; 

What is the length of the conjugate axis of the 
hyperbola? 

A. [2 C 8 

B. 16 D. 4 


PROBLEM 19 - 51 
© 


How far apart are line vertices of the hyperbola? 

A, 4 C. 16 

B. S D, 12 


PROBLEM !'.» - 52 


Deter mine the eccentricity of the bj perbola, 

A. 1,414 C. 1.368 

B. 1.732 D. 1,521 


SITUATION 

a: MAY 2005 

PROBLEM 19 ■ 53 
CD 


Given the ellipse 16.v : + 25y a = 400. 

Compute its perimeter, 

A. 32.653 

B. 28.448 


C. 24.785 

D. 36.896 
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Fart 6 
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ILOELLM iv - m 


PROBLEM 19 ■ r i- 


Determine its second eccentridtv. 

A. 0.75 C. '0,67 

5. 0.H2 D, 0.6 


having equal slope of 1/57 

A, 5x - 16y = 0 

B, fe + 16y = 0 



C. I bx ’j %' - 0 


D. lhx - >!,' - D 





ANSWER SHEET 

iffg8I 
2. 3 i 3 8 $ 

3 f it 5 I 

4 3 S 3 § f 
s. 3 318 3 
e- 3 | g 8 3 
*■ 3 $ 39 3 
a- S 8 3 8 3 

*■ s I g s i 


31. 3 I g 3 I 

32. 3 I g 8 I 

33 . s $ § @ i 

34. S I g g | 

35- 3 3 3 3 3 
36. $ | g $ t 

31. $ 3 g | I 

m s i e $ i 

33 3 I 8 8 I 
3 18 8 1 


11 3 I 8 8 3 

12 3 3 511 

13 3$gg| 
«33851 
is. 3 3 3 8 I 
is 3 3 8 3 1 
1? 3 3 8 3 t 
’3 3 3 8 3 3 
is 3 3 8 8 8 

26.11 m t 


41 

33333 

42. 

3 8 3 3 3 

43 

3 8 3 8 3 

44 

3 8 3 8 1 

45. 

3 3 3 8 3 

43. 

3 3 3 8 3 

47 

3 3 3 8 3 

Ai. 

3 3 38 3 

43. 

3 3 38 3 

SC! 

3 8 83 3 


21 3 13 8 3 
22, 318 3 8 
26 3 ® 3 8 3 

24. 313 8 3 

25. 3 3 8 8 8 
26 3 8 3 3 3 
27. 3 3 38 3 
26 3 8 8 3 3 
»■ 3 3 3 3 3 
36- 3 3 8 8 3 


si. 8 3 3 3 3 

52. 3 3 8 8 3 

53 . 3 8 3 8 8 


55 3 I 3 3 3 

55. 3 i 8 $ i 

57 3 8 8 3 3 

58 3 3 8 8 3 

59 . 3 3 g g i 

so. s | 8 8 I 
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Solutions to Set 19 
Recent Board Exams 2 

SOL LIT I OF* 19 1 Unit's digit = jt; T c rVs digit - \j 
Number = 10y + ,v 

SOLUTION 19 - 2 4x + 100 

SOLUTION 19 - 3 | gT _ 2 ^i j = 2^ 2 

3,v - y +1 

y = 3.r-2 Hq. (1) 

[16 3 *-? = 4>] = 4* 

« 4 y 

<yv - 2y = y; 6.v = By 
y =>2x ' ■¥ Eq. (2) 

[i/ = y] 3x - 2 = It; i - 2 

SOLUTION ]V - H + [Ik -1 Jx - 3* + 2= U 

A - 7; B = [2k - 1); C = 2 - 3fr 

r* . t B 2fc - 3 

Sum or root* - — =-— 

A 7 

_ . r , C 2-3* 

Product ut roots — ™ — ——— 

_D = C 2k-1 = 2-3k 

' A A 7 7 

-2k -1=2-3*; k-1 

SOLUTION W - 5 Let A by the sum of the first si* numbers 
x & x 4 -« be the two numbers 

— =17; A -102 
6 

A -g- x ■+ (x 4 4) _ 

3 

108 + 2* + 4 = 21(5);*- 28 
x + 4 *= 32 

Therefore, the two numbers are 28 & 32, 


























, Part 6 Engineering 

*t*rU Board Exams 1 Mathematics Vol. 1 

SOLUTION 39-6 

Sum =11 + 13+ 15- .. +497 + 499 

First term, r?i = 11 

Common difference, d = 2 

Last term r a n = 499 


[&, - fl| + Or - l)d| 499-11 + Ira-1)2 
ft = 245 

[Sum = — (0j + it.i) | Sum - (11 +■ 499) - 62,475 

Z 4- 

SOLUTION 19-V 

Terms in A,F. = 3, 5, 7, ;h - 3 r (t = 2 

Sum = ^[2 iT] + (n - 1)J]2600 - ^ 12(3) + (n -1)(2) | 

5200 = jr[4 - 2 f?] 

id ■+ Its - 2600 - 0; N -■ 50 

SOLUTION 19 ■ hi 

r"*] =1 =27 

r = -1/3 

[fjj = ji] r 1 - 1 ] fl! = 27@/3)?-3 

SOLUTION 19 - 9 
SOLUTION 19- TO 
SOLUTION E9 ] 1 

jj.j ■ 6; fljrj - 3S4 

=a,,, r' l “ 111 

4iu = ns ? ,|D ■ fr ; 3S4 = 6 

r = 64; r = 2 O Common ratio 


di - air 4 6 = iij 2P 

«i = 0.75 -> First term 


H7 - jt 4 r 7 - 1 
fi? n fi* 2 1 c 46 

SOLUTION 19 - 12 

Length of candle A at any lime, La - L- : (L/8)i 

Length oj candle ft at any time, Ln - L - (L/4)1 


(U = 2ta L - [L/.8)f = 2 [L - (L/4)f] 

L - Ll/S = 2L - L*/2 

1- l/=2-U 

2- 1 - 1; f = 4 hours = 2 his & 49 tnin 

IJ . J 

. 
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SOLUTION 39-13 Jr = 30 + -V/12 
4 - = 32.727 min 
x = 32 min & 43,64 seconds 


SOLUTION is - H * = 10 + m / 12 - 30 

tt*=« 

■. = -13.6:16 min 


l"50{70%} + -vl IQU'-ih) - (150 + x)(S5%) 

10,500+ 100-V = 12/750 + 35jf 
15.t - 2250; x = 150 ounces 

P( n .r}=Pf9.3) = =504 

Probability that the First draw in red = 5/8 
Prdbabiliiv that the second draw in rod ~ 4/ .• 

Probability that the both balls drawn are 

red - (5/6X4/?) - Q^57 

Flic possibilXies are O, N-0, N-N-G 

O = probability that the door can be opened 
N = probability shat the door cannot be opened 

O: 1/9 

fS-O: 8/9 *1/8 = 1/9 

N-N-O; H/9«7/Kx 1/7-7/63 


SOLUTION 19- .15 

SOLUTION 39 lo 

SOLUTION 19 I “ 

SOLUTION \<) - l*i 
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Probability 1/9 + I + 7/63 = 0.333 
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SOLUTION 19 - E9 


r - ; i 1 = -1 

(| - P)i"= u - l}ii>= Q SlJ = 0 


S' JIJ ITO.N 10 - 2u [> iir E i ; The minor of an entry rr, r is the determinant of a 
sot t in on y - ■ 1 J 

SO l'i j 11 'SLibmatrix resulting from the elimination of the single 

row j ami the single column /. 

5 is at row 1 (2 = I) column 2 (; = 2) 


Minor of 5 = 

(i 4 

Minor of 5-3(4)‘6(0) =12 



Part 1: The co fact or of on entry a, is the minor of f?,y 



multiplied by (-1)' 


3 ! ■ a! row 2 column I [j = 2 , i = i i 


Cofactor of 3 = (-J > ■ ! '' ' = . 1 [5(4) - 7{ 1)] 

/ 4 

Cofactor of 3 - -13 


Part 3: 

Multi plication n! matrix can be done only if the number 
of columns of the left hand matrix is equal in the number 
of rows of the right-hand matrix. Multiplication is done 
by multiplying the elements in each left-hand matrix vow 
by the entries in each right-hand matrix column, adding 
the products, and placing the sum at the intersection 
point of the participating row and column. 

‘ 2 5 1 [1 0 .O' 1 

A * B =r ' 3 I 0 - K ' 0 1 G - 

6 7 4 0 0 l j 

2>1 + 5xQ1*0 2 *0+5*1+1 x[) 2 -OhoxO-hI *1 
A * 8 = 3VI+1x0+0k 0 3*fl+l«l+0x£| 3-:(riI*ll; 0-1 = 

6x J i 7*0 i-4x(j &x0+7xl+4>:Q CixLI-i-7xfj-i-4xl 



Pari G 
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Note; Matrix ii f| nn identity matrix A matrix 
multiplied to i t remains the same. Th.ua A M tf ^ A 


53,13* - 233 13 (in third quadrant) 

= 16.26° = 163.74" (in second quadrant) 


SOLUTION IS - 23 


sin (A + B) = sin (233:13° - 163.7-4") = 0.6 = 3/5 

SOLUTION 19-24 At - ^f3)(4) = fini 2 . 

s 4i^k=6 \ 

[Ar-rs] 16 — r(6) t/'TXii 


SOLUTION 19 - 25 
SOLUTION 19 - 26 
SOLUTION 19-27 


In right triangle GAB 
tan 52* - —- 


Jii i jght triangle CM( . 

H 

tan 60 L = -; f 
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SOLUTION 19 • 2H 
SOLUTION iy - 29 
SOLUTION J9 - 30 



A = Vii f, &; 132 = V^H) 

ill - 22 EnchuK 


Part 2: 


j{ 12/2} z +{22 


,r = 12.53 indies 


Pell 1 3: 

Area = r)S .qin 0; 132 = {12.53)- sin 0 
0 = 57.22* 


SOU TION 19 3J 
SOJ LTJON |y * 52 
SOLUTION ID, 33 



Ejiv proportion of ttfari’gJes: 




50.977.4 = ii'i-J'.ITin;,;) sin 5Q C - Vj(15[>)(,/) sin 50 D 

50.977.4 - 20D(fid/3) sin 50° - 75 d sin 50" 

50.977.4 - 351J037lI 


d = 145.19 m; c = 3^®m 
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A abc = 1 At4O0)(337J8) sin 50* - 59,319.42 rv 
Aad r = WP5QK14519) sin 50" = 6,341,65 m? 

Anglo C: 

Solve for side b bv cosine law 

fr- = 400 : + 387.18 : - 2(490) (387,18) cos 59° 
h = 332.88 m 

Soive for angle C bv sine law: 

c 1, 387AS = 332.88 

L[ sinC ~ sin B sinC sin 50° 

sin C = 0.891; C=63 a 

ANOTHER SOLUTION: 

Since triangle ADL is similar to triangle ABC: 

A=ol = 331. jy ic = ffi ML 

Aabc 400* 

AbcUe ” Aabc - A.ior 

50,977.4 - ^ A/de j Aade 

A a1>f: = 8,341 ..756 tn 3 ; A^nr = 59*19156 m 1 


445 


SOUTH ON S 9 - 34 L r ■= 300 in; 0 = 3fJ' : 


- 

c ~ iso- 

30 o= 

ISO* 

R = 572=96 m 

SOU TION 19 - 35 CD5 (0/2) = 4.5/9 
SOLUTION L9 ■ 36 n = 120* 

SOLUTION 19 -37 u 


" L 360 D [ 

-lAR 3 sinO \ 

_ rt(9} 2 (l20") \ 
360* 

- V?(9)' sin 129“ 
Ai - 84J230 - 35.974 
Al = 49.749 m : 


/ 

1 / R 

J /■ 

13/ 
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Part G 

Recent Heard Exams 2 



Area of wafer surface = 2 :■ t:R 2 - 2A 
Area of water surface = .! - - 4 l 


T5p fl 5'd-j news 


Total iiij iTiber ol spheres - JU - ■ + t + 3 =20 spheres 


SOLUTION 10 


Ab " 10 r- sin ti x 5 

■Al = VO ( 5 , 103^ 3 sin 72 " * 5 

At, = 61.9372 cm^ 


V olume - A>, * 15 
Volnni - 929.U6 rui 1 


Common area - I-i- = 99.498 nv 


I -| .-i imuter = 2 h ' ■ ■■ =2x 

ISO 0 

I trimeter = 75.398 m 


it[9)(36Q^l2Q : ) 

13D* 


SOLUTION 19-38 


Isometric wicv. 


Volume of container = S- : 
Volume of container = 512 cm 1 
Din meter of balls = 8/2 = 4 cm 
Radius = 2 cm 

Volume of 8 balls = 4 mTp * S 
Volume of 8 b.olIs - 268.0S26 cm' 


Volume of water T 512 - 268.0826 
Volume of water = 243,92 cm- 1 
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SOLUTION 19 - 11 
SOLUTION it' 'IZ 
SOLUTION IV- 13 


Part 6 a a*j 

Recent Board Exams 2 ^ * 



2 m 

Upright position inverted posit-an 


v«** - i nin 

In upright position, 

'* twit m . T.iL = y 
V„ |r 3 3 ' 

Vm = 71 nT 

Vyfihr = %* - V A|J = Bn - IE = 7ftW 
V*., = 21 m nr 


In inverted position: 

V„,. a ftl Ze 

14m W' 8n 


lr 

-4; I, = 5.738S m 
6 


Weight of water - Yu V w .- L ^ I ;M 1 2-1.991 

Weight of water = 215,511,8 N 
Weight of water = 215,511.3 N * (1 kg/RSI N) 
.‘i (1 quinta 1/100 kgt 
Weight of water = 219.656 quintals 
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soj.i NON : 3 - -> i Since aH spheres are si mi Lir 
t ^flS 4 , 4 tU"i = 4 


r^L-i 

A* 5 


V J , + Vj = lWJti] 


J V', - -± n I', '] 


4*^“ _ 4 

4jr§ 2 9 


r ] ^ 3 

y n rt y + y n rp = 1 OOii 

'■' 1t !|a Y = 75 

-l375rr ,■ 75; n - 2.578 cm 

Vi - (2,578) 1 

V - 71,SJ cm 1 


solution iy - 45 


B n /i-Va-*i? a -0/3 ,'M ) : 
if - J(-4-3) 2 +(-” 7) 7 - 15.65 units 


SOUTH, jn 19 Jfi x 2 - Sj/; JJ = 2 it LR = y 

Area = f (n)[LK) = f (2)(8) = 10,667 


sou.'S %'Al ^ ~ 1 ¥fc 9^+ 16.1/= - 144 

SOLUTION ty - -sy X 1 ay- 

~T + ~lJ ^ = 4, b = 3 


Pan I; 

Ci reuntfere nee of el 11 pser 

Length of arc in tine first 

quadrant r C/4 - 5.55 units 

Part 2: 

9.\- + 16]/ - 144 = ,D 

Differentiate with respect to :c 
I0.v + 32i/ 1 i = LI 

y‘ ^ slope of chord = 3 
]tix + 32y(3) =0 
for + 32]/ = 0 
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Part 3: 

Thu resulting solid is 
a pti’iflie sphLTijjh 
V- j-mb* 

v=$Mm 2 

V = 15U.8 cu, units 


SOLUTION 19-50 B 8 

SOLUTION 19-51 uv - S; i/ = — or x = — 

SOUmoN 13-52 x J 

When .v -* <®J i / -> 0, and when y ^ 0. This 

means that the asymptotes of the hyperbola are the X- 
and 7-axes and a - b. 



At the vertex, x = \f 
xy = 8 

x(xj - 8; x = and y - V& 



.] =■ 4 and [i - 4 


Part 1: Length of conjugate 
axis = 2b ~ 8 

Part 2: Distance between 
v unices = 2a - 8 


Part 3: c ; = a- + i? 1 = 4- + 4 : 
c = 4 V 2 

. » c 
Eccentricity, c = — - 



fj 
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SOLUTION 19 - 53 
SOLUTION 19 yi 
SOLUTION l L .J ■ 55 


1 ft.v 2 + ISy 1 - 400 

# V 2 

- 4-= ] 

25 16 

if = 5; h- 4 
j| : - F + 

5- = 4- + c* 
c = 3 


Peri meter = 2 ~ 


S + b 2 

pr» 

t- 4' 


Perimeter = 2ti J-— 

V 2 

Perimeter - 28,448 unity 


c 3 

Second eccentricity:, t*' = -■ = — 
b 4 

Second eccentricity, c ~ 0,75 

Equation pf diameter; 

16*3 4 25y-= 41)0 

Differentiate wi I h respect to.v: 

31* -+ 50]/ ]/' = 0 

i/' = rtcipe of chord = 1/5. 

$2* +■ 50irfl/5} = 0 
+ 1Oy ■ G 
16 *+5tf=Q 
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INDEX 


INDEX 

Absolute value, 37 
Acute irusngle, 181 
Age prcihli'iii, L4 

Amplitude, 32 

Angles, 104 
Antilog, 3 
ApuLhem, 277 ,335 
Area 

by ^pproKimaHonsi, 2-12 
by coordinates, 243,338 

tsy Stmp^cn's imyitiLiJ rule. 243 
Intend, 283 
Argil ml diagram 
ArgumunL, 32 
Arithmetic pmgnBSKITi, 12 
Associative, law lh. i 
Asymptote, Tib 
AL teast one condition. 21 

Binomial theorem- 5 
Bowtiv, 35D 


Cnrdtntdfii 35!! 

C.iricsinn coordinate, 335 
Gerttroid., Itri 
Chord, 23«f 
Gide, 23b. 339. 341 
area. 239 
equation 
genera), 34 J 
slandaiftl 342 
CircnmcL jilur, 2-1) 

Classical iKl|oiTit, 25 
dock, problem, 13 
Closure, law of, l 

Coefficient of binomial expansion, 7 
?tim el coefficients-, 7 
Cofactor, 17 
CombLnailon. it' 
i ; rumon difference, 1- 
Commo-n logarithm, 3 
Ctinimon ratio, L3 
t] (i 111 mu intLv L', 1 j w of, I 


Comple mi-Tiia rv aogles, t 82 
Complex numbers, 3fl 
liquation, 3] 
exponential inrm. 33 
polar form, 31 
Complex plane, 32 
Concave polygon, 233 
Conditional aqua tier’, 17B 
Cone, 2-fir 1 
i ionic Kttlorts, 339 
variations, of problems, 347 
Conjugate, 31 
Convex polygon. 233 
Cosine taw, ibh 188 
Cm mar's rule, 29 
Cute, 20-5 

Cyclical permutation. 10 
CydoH 351 
Cylinder, 286 

Cylindrical coordinate, 352 


Du Moivre's theorem, 32 
Determinants^ 22, 24 
Diagonal, 227 
face, 235 
apace, 285 
Diagonal matrix, 22 
Diameter, 13b 
Dip.iL problem, In 
Direct variation. 12 
Directrix, 339 

Discriminant, 9 

Distsdice 

between parallel lines, 3M 
between two points, 335,352 
trom point So line. 337 
Distributives, Law of, I 
Poderahud ran, 2^ 1 
Double angle formulas. l 7l J 

Eccentricity, 24d, 439 
Ellipse, 240,339,344 
elements of, 344 
etpifllion 
gonejfiil, 345 . 

s-fandard, 345 

Ellipsoid. 291 
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Epicycloid*-. 551 
Equality, J 
symbols iii, 2 
theorems on, 2 
Equator, 189 

Eu tor's polyhedron theorem, 28-J 
Eijrirclihi, 24 T 
Extremes, y 

Explemmlary angles, LS2 
Expnner', 15 , Jaw or. 2 


Factor thcmum, 3 
Fi&tDrfng, 4 
Fl&tness, 24] 

Fun.'us, 7-1IJ 

Fourth proportional, 8 
Frustum 
of roiiu, 2&H 
of pyramid, 2fft 


GMT, \m 

Geometric progression, J 2 
Grades, 1H3 
Cre.it cErcle, 18b 


HtiEF-^ngle formulas, J79 
h'urmi'nir progression, 13 
Hero's formula 230 
i k'V.ihcJron, 283 

Hyperbola. 239,335 
Asymptote, 346 
element*; of, 346 
equation 
general, 347 
standard, 2-17 
Hy-puk-rnncc 177 


kiJSidiL'dron, 2-7 

Z-.l -r-iiji.iL-::. trigoTiorrit I-;,., j 7H 

rdtmtily matrix, 22 
Imaginary pr=ri. 3G 
Improper fraction 9 
ftiLii'nier, 183. 2 '■ ■ 

IndreL', 241 

index law , 2 


Inequality, 2 

Infinite geometric progression, 13 
Inscribed angle. 237 
tniomirpied ,i rc, 237 
Intercept form, 33t 
Inverse matrix, 23 
Inverse variaifoit, 12 


fosnt variation 12 


Latitude, 189 
Lam * rectum, 333 
J.cmntsiCfltDH. 551 
Line, 235 

angle bettyeen, 337 
distance from □ pom I, 337 
division of, 33F! 
midpoint of, 339 
slope. 33 d 

standard equations, 339 
Lotus, 227 
Logarithm, 3 
Lime, 239 


Mantissa, 3 
Matrix, 22 
Means, S 

Mean proportional 3 
Median, 184 
Meridian, J89 
Mils 133 

Mixture problem, 36 
MilduJii-;, 32 

Mtiliu-eides equation, 3d2 
Motion probEem, Eu 
Mutually exclusive events, 20 


Nflperian logarithm, 3 
Napier's analogies, 188 
Napier's rule/,, 187 
Na tural numbers, I 
Nautical mile, [97 
Number problem, 15 
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Ghlateipluxrofdi 291 
Oblique triangles, 181 

QbtUFJ? triangle, ]5t 
Octahedron, 283 
OithocfinEer, [9a, 2 J- 1 


Pappus Iheorents,- 290 
Par a bill a, 339, 342 

EctFcitricjly, 343 

equation 
general, 342 
standard, 3-13 
Intua rectum. 3-53 
Farabpfotd, 292 

Parallelogram, 232 
Parallels, 189 
Parti, 1 1 fraction, 9 
Pascal's triangle, 6 
Permutation, !7 
Plutonic solids, 2.5a 
Point-slope form. 33b 
Foiar coordinate system. 349 
Polygon^ 233 
diagonal^. 335 
regular, 333 
theorems. 234 
Polylwdfonii 282 
regular, 2S2 
Polynomials, 3 
division of, -l 
fiietiriatailon, 4 
Fcnvers of funCiion?, ISO 
Prime meridiem, 189 
I ’ris.cn, 285 
Ltuncaled 2‘k? 

Prismatoicl, 292 
Prismotdnl formula, 292 
Frabability, 19 
Product l,[ functions. 18D 
Product of in-’ilu, 9 
Progression 
■irUlmretir. 12 
gouiuctric. 12 
harmonic, 13 
Prolate spheroid 291 
Proper fraction; 1 ! 
Pruportlnti. H 

properltoh Of, S 


INDEX 111 

Ptolemy's theorem, 2.33 
Pyramid, 23b 

Pythagorean relations, 178 
Pylhagoreo i theorem, 177 


Quadratic, 
QnadriLU era I, 231 
cyclic, 233 


Radian. 183 
l Had teals, 3 

KatiLin.il fund ion, L "' 

Real part, 3U 

Rectangular coordinate, 3 33,3o2 
Reel angular pnralh-lc piped, £83 
ftejile* angle, 182 
lieileviv-a property, 1 
Remainder, -1 
Remainder theorem, j 
R epeated I rials, 2 i 
Rluinabus, 212 
Right !rtangle, 137, 229 
Hoots, prupertiysuf, 9 

Scalal matro., 21 
Sector, 739, W. 

Segment, 239 
parabolic, 239 
spherical, 289 
Simitar sulids. 291 
Simpson's oncdiiird rulbl 243 
Sinn law, 181, IBS 
Sdtit-perimeter, 185, 23d, 233 
Slope, 336 

Slope-ini er cep t form. 336 
Solids Lit revolution 2 q u 
Space analytic geometry, 352 
Spandrel, 248 
Sphere, 289 
polygon, 2 L tt 
pyramid, 29.1 
>ertor, 289 
He g multi 289 
Spherical coordinate. 353 
■spherical l-lLlSl-,, l“f 
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Spherical irl liiek', J.Sfi 
oblique,, 1SH 

u^bt iniinjTjp, Id" 

Squaru cnn It i s. 22 
Simian lii iyjL\ ].o 

Sum and diffuLrertce-ol tWfo angled 179 
Sum or loots y 
3u ppI" muni ,1.7. anyli^. |H3 
Symmetric property, J 
Synthetic: division, 4 


Tiinj’L'nl-. tow of LSI 

Tangent <md normal^ M& 
rmcstrijil sphere, 1S9 
1t'1 rulin'Jron, 

Trcuuidve properly, 3 
Transpose oe ,.i m.itin 7-1 
TraptiAtiid, 232 

Tr.lpL^didal rule, 243 

Trumgle 
altitude* m 

tingle base* lor. Jfl5 
axed, m. 23IJ 
■•(■nlrord, IH4 
median, J34 
sinii5.il', 203 

tllfaivnvi ill! it properties; 223 
TrFmiyu liar matrl*, 23 
Twcopoinl form, 336 

Variation, 12 
VeiuLdm^r^m, 34 

Weitgu, 2=49 

Work problem* 13 






